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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In a semiconductor device which has the second conductivity-type thin film transistor 
characterized by providing the following This first conductivity-type thin film transistor constitutes 
LDD structure of providing the first conductivity-type low concentration source drain field between this 
first conductivity-type high concentration source drain field and this first channel field. As for this 
second conductivity-type thin film transistor, this first channel field constitutes offset structure of 
providing an offset field which has the same high impurity concentration with this second channel field, 
including the second conductivity-type impurity of super-low concentration between this second 
conductivity-type high concentration source drain field and this second channel field. This second 
channel field is a semiconductor device characterized by being including the second conductivity-type 
impurity of super-low concentration. The first conductivity-type thin film transistor equipped with the 
first channel field and the first conductivity-type high concentration source drain field which stand face 
to face against the first gate electrode through the first gate insulator layer The second channel field and 
the second conductivity-type high concentration source drain field which stand face to face against the 
second gate electrode through the second gate insulator layer 

[Claim 2] In claim 1, set source drain voltage of said first conductivity-type thin film transistor to VDS1, 
and VGS1 and source drain current are set to IDS1 for gate voltage. When source drain voltage of said 
second conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and 
source drain current |VDS1 |=|VDS2|, And a semiconductor device characterized by defining the second 
conductivity-type high impurity concentration of said second channel field and said offset field so that it 
may change with IDS2>IDS1 under conditions of VGS1=VGS 2= 0. 

[Claim 3] In claim 1, set source drain voltage of said first conductivity-type thin film transistor to VDS1, 
and VGS1 and source drain current are set to IDS1 for gate voltage. When source drain voltage of said 
second conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and 
source drain current |VDS1|=|VDS2|, To and an ON state and appearance shifted in the direction in 
which it changes, said 0V to first conductivity-type thin film transistor [ gate voltage when changing 
with IDS2=IDS1 under conditions of VGS1=VGS2 ] A semiconductor device characterized by defining 
the second conductivity-type high impurity concentration of said second channel field and said offset 
field. 

[Claim 4] A semiconductor device with which all of the second conductivity-type high impurity 
concentration which said first channel field contains, the second conductivity-type high impurity 
concentration which said second channel field contains, and the second conductivity-type high impurity 
concentration which said offset field contains are characterized by equal thing in claim 1 thru/or one 
term of 3. 

[Claim 5] It is the semiconductor device characterized by for there being said first conductivity type 
with N type, and there being said second conductivity type with P type in claim 1 thru/or one term of 4. 
[Claim 6] It is the semiconductor device characterized by for there being said first conductivity type 
with P type, and there being said second conductivity type with N type in claim 1 thru/or one term of 4. 
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[Claim 7] One [ at least ] thin film transistor of said first conductivity-type thin film transistor or the 
second conductivity-type thin film transistors is a active-matrix substrate characterized by having 
accomplished [ in / are with a active-matrix substrate using a semiconductor device specified in claim 1 
thru/or one term of 6, and said first conductivity-type thin film transistor and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit field, and / a pixel field ] a thin film 
transistor for pixels. 

[Claim 8] It is the manufacture method of a semiconductor device which it has the following, and this 
second conductivity-type impurity installation production process of super- low concentration is 
performed before this gate electrode formation production process, and is characterized by performing 
this first conductivity-type impurity installation production process of low concentration after this gate 
electrode formation. The second conductivity-type impurity installation production process of super-low 
concentration which introduces the second conductivity-type impurity into a semiconductor film by 
super-low concentration in a manufacture method of a semiconductor device indicated to claim 1 in 
order to form said first channel field, said second channel field, and said offset field A gate electrode 
formation production process which forms said first gate electrode and said second gate electrode The 
first conductivity-type impurity installation production process of low concentration which introduces 
the first conductivity-type impurity into a semiconductor film in low concentration in order to form said 
first conductivity-type low concentration source drain field The first conductivity-type impurity 
installation production process of high concentration which introduces the first conductivity-type 
impurity into a semiconductor film in high concentration in order to form said first conductivity-type 
high concentration source drain field, and the second conductivity-type impurity installation production 
process of high concentration which introduces the second conductivity- type impurity into a 
semiconductor film in high concentration in order to form said second conductivity-type high 
concentration source drain field 

[Claim 9] It is the manufacture method of a semiconductor device characterized by being at a production 
process which forms a doped semiconductor film with which said second conductivity-type impurity 
installation production process of super-low concentration contains the second conductivity-type 
impurity in super-low concentration in claim 8, and forming a gate insulator layer after this second 
conductivity-type impurity installation production process of super-low concentration. 

[Claim 10] It is the manufacture method of a semiconductor device characterized by being at a 
production process which introduces the second conductivity-type impurity by super-low concentration 
to a semiconductor film which formed said second conductivity-type impurity installation production 
process of super-low concentration in claim 8 before this production process, and forming a gate 
insulator layer after this second conductivity-type impurity installation production process of super-low 
concentration. 

[Claim 1 1] It is the manufacture method of a semiconductor device characterized by being at a 
production process which introduces the second conductivity-type impurity by super-low concentration 
through a gate insulator layer formed in that surface to a semiconductor film which formed said second 
conductivity-type impurity installation production process of super-low concentration in claim 8 before 
this production process. 

[Claim 12] In a semiconductor device which has the second conductivity-type thin film transistor 
characterized by providing the following This first conductivity-type thin film transistor constitutes 
LDD structure of providing the first conductivity-type low concentration source drain field between this 
first conductivity-type high concentration source drain field and this first channel field. As for this 
second conductivity-type thin film transistor, this first channel field constitutes offset structure of 
providing an offset field which has the same high impurity concentration with this second channel field, 
including the first conductivity-type impurity of super-low concentration between this second 
conductivity-type high concentration source drain field and this second channel field. This second 
channel field is a semiconductor device characterized by being including the first conductivity-type 
impurity of super-low concentration. The first conductivity-type thin film transistor equipped with the 
first channel field and the first conductivity-type high concentration source drain field which stand face 
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to face against the first gate electrode through the first gate insulator layer The second channel field and 
the second conductivity-type high concentration source drain field which stand face to face against the 
second gate electrode through the second gate insulator layer 

[Claim 13] In claim 12, set source drain voltage of said first conductivity-type thin film transistor to 
VDS1, and VGS1 and source drain current are set to IDS1 for gate voltage. When source drain voltage 
of said second conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, 

VGS2 and source drain current |VDS1|=|VDS2|, And a semiconductor device characterized by defining 
the first conductivity-type high impurity concentration of said second channel field and said offset field 
so that it may change with IDS2>IDS1 under conditions of VGS1=VGS 2= 0. 

[Claim 14] In claim 12, set source drain voltage of said first conductivity-type thin film transistor to 
VDS1, and VGS1 and source drain current are set to IDS1 for gate voltage. When source drain voltage 
of said second conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, 

VGS2 and source drain current |VDS1|=|VDS2|, To and an ON state and appearance shifted in the 
direction in which it changes, said 0V to first conductivity-type thin film transistor [ gate voltage when 
changing with IDS2=IDS1 under conditions of VGS1=VGS2 ] A semiconductor device characterized by 
defining the first conductivity-type high impurity concentration of said second channel field and said 
offset field. 

[Claim 1 5] A semiconductor device with which all of the first conductivity-type high impurity 
concentration which said first channel field contains, the first conductivity-type high impurity 
concentration which said second channel field contains, and the first conductivity-type high impurity 
concentration which said offset field contains are characterized by equal thing in claim 12 thru/or one 
term of 14. 

[Claim 1 6] It is the semiconductor device characterized by for there being said first conductivity type 
with N type, and there being said second conductivity type with P type in claim 12 thru/or one term of 
15. 

[Claim 1 7] It is the semiconductor device characterized by for there being said first conductivity type 
with P type, and there being said second conductivity type with N type in claim 12 thru/or one term of 
15. 

[Claim 1 8] One [ at least ] thin film transistor of said first conductivity-type thin film transistor or the 
second conductivity-type thin film transistors is a active-matrix substrate characterized by having 
accomplished [ in / are with a active-matrix substrate using a semiconductor device specified in claim 12 
thru/or one term of 17, and said first conductivity-type thin film transistor and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit field, and / a pixel field ] a thin film 
transistor for pixels. 

[Claim 19] It is the manufacture method of a semiconductor device which it has the following, and this 
first conductivity-type impurity installation production process of super-low concentration is performed 
before this gate electrode formation production process, and is characterized by performing this first 
conductivity-type impurity installation production process of low concentration after this gate electrode 
formation. The first conductivity-type impurity installation production process of super-low 
concentration which introduces the first conductivity-type impurity into a semiconductor film by super- 
low concentration in a manufacture method of a semiconductor device indicated to claim 12 in order to 
form said first channel field, said second channel field, and said offset field A gate electrode formation 
production process which forms said first gate electrode and said second gate electrode The first 
conductivity-type impurity installation production process of low concentration which introduces the 
first conductivity-type impurity into a semiconductor film in low concentration in order to form said first 
conductivity-type low concentration source drain field The first conductivity-type impurity installation 
production process of high concentration which introduces the first conductivity-type impurity into a 
semiconductor film in high concentration in order to form said first conductivity-type high concentration 
source drain field, and the second conductivity-type impurity installation production process of high 
concentration which introduces the second conductivity-type impurity into a semiconductor film in high 
concentration in order to form said second conductivity-type high concentration source drain field 
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[Claim 20] It is the manufacture method of a semiconductor device characterized by being at a 
production process which forms a doped semiconductor film with which said first conductivity-type 
impurity installation production process of super-low concentration contains the first conductivity-type 
impurity in super- low concentration in claim 19, and forming a gate insulator layer after this first 
conductivity-type impurity installation production process of super-low concentration. 

[Claim 21] It is the manufacture method of a semiconductor device characterized by being at a 
production process which introduces the first conductivity-type impurity by super-low concentration to a 
semiconductor film which formed said first conductivity-type impurity installation production process of 
super-low concentration in claim 19 before this production process, and forming* a gate insulator layer 
after this first conductivity-type impurity installation production process of super-low concentration. 
[Claim 22] It is the manufacture method of a semiconductor device characterized by being at a 
production process which introduces the first conductivity-type impurity by super-low concentration 
through a gate insulator layer formed in that surface to a semiconductor film which formed said first 
conductivity-type impurity installation production process of super-low concentration in claim 1 9 before 
this production process. 

[Claim 23] In a semiconductor device which has the second conductivity-type thin film transistor 
characterized by providing the following This first conductivity-type thin film transistor constitutes 
LDD structure of providing the first conductivity-type low concentration source drain field between this 
first conductivity-type high concentration source drain field and this first channel field. There is this first 
channel field by abbreviation genuineness, and this second conductivity-type thin film transistor 
constitutes offset structure of providing an offset field which has the same high impurity concentration 
with this second channel field between this second conductivity-type high concentration source drain 
field and this second channel field. This second channel field is a semiconductor device characterized by 
being by abbreviation genuineness. The first conductivity-type thin film transistor equipped with the 
first channel field and the first conductivity-type high concentration source drain field which stand face 
to face against the first gate electrode through the first gate insulator layer The second channel field and 
the second conductivity-type high concentration source drain field which stand face to face against the 
second gate electrode through the second gate insulator layer 

[Claim 24] It is the semiconductor device characterized by for there being said first conductivity type 
with N type, and there being said second conductivity type with P type in claim 23. 

[Claim 25] It is the semiconductor device characterized by setting, for there being said first conductivity 
type with P type, and there being said second conductivity type with N type claim 23. 

[Claim 26] One [ at least ] thin film transistor of said first conductivity-type thin film transistor or the 
second conductivity -type thin film transistors is a active-matrix substrate characterized by having 
accomplished [ in / are with a active-matrix substrate using a semiconductor device specified in claim 23 
thru/or one term of 25, and said first conductivity- type thin film transistor and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit field, and / a pixel field ] a thin film 
transistor for pixels. 

[Claim 27] A thin film transistor equipped with a source drain field linked to a channel field which 
stands face to face against a gate electrode through a gate insulator layer, and this channel field, And it 
sets to a semiconductor device which has the first polar zone which counters through a dielectric film, 
and a capacitative element which consists of the second polar zone. Said thin film transistor constitutes 
LDD structure of providing a high concentration source drain field where a source drain field adjoins a 
low concentration source drain field and this low concentration source drain field which stand face to 
face against an edge of a gate electrode through a gate insulator layer. Said first polar zone is a 
semiconductor device with which said low concentration source drain field and conductivity type are 
characterized by being the same and high impurity concentration of this conductivity type consisting of 
same equivalent semiconductor films. 

[Claim 28] A thin film transistor equipped with a source drain field linked to a channel field which 
stands face to face against a gate electrode through a gate insulator layer, and this channel field, And it 
sets to a semiconductor device which has the first polar zone which counters through a dielectric film, 
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and a capacitative element which consists of the second polar zone. Said thin film transistor constitutes 
LDD structure of providing a high concentration source drain field where a source drain field adjoins a 
low concentration source drain field and this low concentration source drain field which stand face to 
face against an edge of a gate electrode through a gate insulator layer. Said first polar zone is a 
semiconductor device with which said high concentration source drain field and conductivity type are 
characterized by being the same and high impurity concentration of this conductivity type consisting of 
same equivalent semiconductor films. 

[Claim 29] A thin film transistor equipped with a source drain field which contains in high concentration 
a channel field and a donor impurity which stand face to face against a gate electrode through a gate 
insulator layer, or acceptor impurity. And it sets to a semiconductor device which has the first polar zone 
which counters through a dielectric film, and a capacitative element which consists of the second polar 
zone. Said thin film transistor is equipped with an offset field which has high impurity concentration 
equivalent to this channel field between this source drain field edge and this channel field edge. Said 
first polar zone is a semiconductor device with which said high concentration source drain field and 
conductivity type are characterized by being the same and high impurity concentration of this 
conductivity type consisting of same equivalent semiconductor films. 

[Claim 30] In a semiconductor device characterized by providing the following Said first conductivity 
type and the second conductivity-type thin film transistor constitute LDD structure equipped with a high 
concentration source drain field where a source drain field adjoins a low concentration source drain field 
and this low concentration source drain field which stand face to face against an edge of a gate electrode 
through a gate insulator layer. Said first polar zone is a semiconductor device with which said first 
conductivity type, and said low concentration source drain field and conductivity type of the second 
conductivity-type thin film transistor are characterized by being the same and high impurity 
concentration of this conductivity type consisting of same equivalent semiconductor films. The first 
conductivity type and the second conductivity-type thin film transistor equipped with a source drain 
field linked to a channel field which stands face to face against a gate electrode through a gate insulator 
layer, and this channel field A capacitative element which consists of the first polar zone which counters 
through a dielectric film, and the second polar zone 

[Claim 31] In a semiconductor device characterized by providing the following Said first conductivity 
type and the second conductivity-type thin film transistor constitute LDD structure equipped with a high 
concentration source drain field where a source drain field adjoins a low concentration source drain field 
and this low concentration source drain field which stand face to face against an edge of a gate electrode 
through a gate insulator layer. Said first polar zone is a semiconductor device with which said first 
conductivity type, and said high concentration source drain field and conductivity type of the second 
conductivity-type thin film transistor are characterized by being the same and high impurity 
concentration of this conductivity type consisting of same equivalent semiconductor films. The first 
conductivity type and the second conductivity-type thin film transistor equipped with a source drain 
field linked to a channel field which stands face to face against a gate electrode through a gate insulator 
layer, and this channel field A capacitative element which consists of the first polar zone which counters 
through a dielectric film, and the second polar zone 

[Claim 32] In claim 30, said first polar zone consists of semiconductor films containing the first 
conductivity-type impurity and the first conductivity-type impurity of tales doses which a low 
concentration source drain field of said first conductivity-type thin film transistor has. A low 
concentration source drain field of this first conductivity-type thin film transistor is a semiconductor 
device characterized by being fewer than this amount of the first conductivity-type impurities, and 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses with the first conductivity-type impurity. 

[Claim 33] In claim 30, said first polar zone consists of semiconductor films containing the second 
conductivity-type impurity and the second conductivity-type impurity of tales doses which a low 
concentration source drain field of said second conductivity-type thin film transistor has. A low 
concentration source drain field of said first conductivity-type thin film transistor is a semiconductor 
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device characterized by being fewer than this amount of the first conductivity-type impurities, and 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses with the first conductivity-type impurity. 

[Claim 34] In claim 3 1 , said first polar zone consists of semiconductor films containing the first 
conductivity-type impurity and the first conductivity-type impurity of tales doses which a high 
concentration source drain field of said first conductivity-type thin film transistor has. A low 
concentration source drain field of this first conductivity-type thin film transistor is a semiconductor 
device characterized by being fewer than this amount of the first conductivity-type impurities, and 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses with the first conductivity-type impurity. 

[Claim 35] In claim 31, said first polar zone consists of semiconductor films containing the second 
conductivity-type impurity and the second conductivity-type impurity of tales doses which a high 
concentration source drain field of said second conductivity-type thin film transistor has. A low 
concentration source drain field of said first conductivity-type thin film transistor is a semiconductor 
device characterized by being fewer than this amount of the first conductivity-type impurities, and 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses with the first conductivity-type impurity. 

[Claim 36] It is the semiconductor device which LDD structure characterized by providing the following 
is accomplished, and said second conductivity-type thin film transistor is equipped with an offset field 
which has high impurity concentration equivalent to this channel field between said second 
conductivity- type source drain field edge of high concentration, and said channel field edge, and is 
characterized by for said first polar zone to consist of semiconductor films containing the first 
conductivity-type impurity of the first conductivity-type source drain field of low concentration of said 
first conductivity-type thin film transistor, and tales doses. The first conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the first conductivity-type source drain field of high concentration which contains 
the first conductivity-type impurity in high concentration The second conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the second conductivity-type source drain field of high concentration which contains 
the second conductivity-type impurity in high concentration Setting to a semiconductor device which 
has the first polar zone which counters through a dielectric film, and a capacitative element which 
consists of the second polar zone, said first conductivity-type thin film transistor is the first 
conductivity-type source drain field of low concentration between said first conductivity-type source 
drain field edge of high concentration, and said channel field edge. 

[Claim 37] In a semiconductor device characterized by providing the following, said first conductivity- 
type thin film transistor constitutes LDD structure of providing the first conductivity-type source drain 
field of low concentration between said first conductivity-type source drain field edge of high 
concentration, and said channel field edge. Said second conductivity-type thin film transistor is equipped 
with an offset field which has high impurity concentration equivalent to this channel field between said 
second conductivity-type source drain field edge of high concentration, and said channel field edge. Said 
first polar zone is a semiconductor device characterized by consisting of semiconductor films containing 
the first conductivity-type impurity of the first conductivity -type source drain field of high concentration 
of said first conductivity-type thin film transistor, and tales doses. The first conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the first conductivity-type source drain field of high concentration which contains 
the first conductivity-type impurity in high concentration The second conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the second conductivity-type source drain field of high concentration which contains 
the second conductivity-type impurity in high concentration A capacitative element which consists of 
the first polar zone which counters through a dielectric film, and the second polar zone 
[Claim 38] In a semiconductor device characterized by providing the following, said first conductivity- 
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type thin film transistor constitutes LDD structure of providing the first conductivity-type source drain 
field of low concentration between said first conductivity-type source drain field edge of high 
concentration, and said channel field edge. Said second conductivity-type thin film transistor is equipped 
with an offset field which has high impurity concentration equivalent to this channel field between said 
second conductivity-type source drain field edge of high concentration, and said channel field edge. Said 
first polar zone is a semiconductor device characterized by consisting of semiconductor films containing 
the second conductivity- type impurity of the second conductivity-type source drain field of high 
concentration of said second conductivity-type thin film transistor, and tales doses. The first 
conductivity-type thin film transistor equipped with a channel field which stands face to face against a 
gate electrode through a gate insulator layer, and the first conductivity-type source drain field of high 
concentration which contains the first conductivity-type impurity in high concentration The second 
conductivity-type thin film transistor equipped with a channel field which stands face to face against a 
gate electrode through a gate insulator layer, and the second conductivity-type source drain field of high 
concentration which contains the second conductivity-type impurity in high concentration A capacitative 
element which consists of the first polar zone which counters through a dielectric film, and the second 
polar zone 

[Claim 39] It is a active-matrix substrate using a semiconductor device specified in claim 27 thru/or one 
term of 38. Said first conductivity type and said second conductivity-type thin film transistor constitute a 
CMOS circuit in the drive circuit section. One [ at least ] thin film transistor of said first conductivity 
type and the second conductivity-type thin film transistors constitutes a thin film transistor for pixels in 
a pixel field. Said capacitative element is a active-matrix substrate characterized by constituting 
retention volume to a liquid crystal cell in said pixel field. 

[Claim 40] A manufacture method of a LDD mold thin film transistor possessing a high concentration 
source drain field connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, a channel field, and this channel field through a low 
concentration source drain field, and a semiconductor device which has a capacitative element which 
consists of the first polar zone which counters through a dielectric film, and the second polar zone The 
first production process which forms a semiconductor film which constitutes this channel field, this low 
concentration source drain field, and this first polar zone at least The second production process which 
introduces a donor or an acceptor, and an impurity that changes into these some semiconductor films in 
low concentration, and forms this low concentration source drain field and this first polar zone The third 
production process which forms a gate electrode and the second polar zone after this second production 
process termination 

[Claim 41] A manufacture method of a LDD mold thin film transistor possessing a high concentration 
source drain field connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, a channel field, and this channel field through a low 
concentration source drain field, and a semiconductor device which has a capacitative element which 
consists of the first polar zone which counters through a dielectric film, and the second polar zone The 
first production process which forms a semiconductor film which constitutes this channel field, this high 
concentration source drain field, and this first polar zone at least The second production process which 
introduces a donor or an acceptor, and an impurity that changes into these some semiconductor films in 
high concentration, and forms this high concentration source drain field and this first polar zone The 
third production process which forms a gate electrode and the second polar zone after this second 
production process termination 

[Claim 42] A manufacture method of a semiconductor device of having a capacitative element which 
consists of an offset mold thin film transistor possessing a high concentration source drain field 
connected conductively to this channel field through a gate electrode and a gate insulator layer which are 
characterized by providing the following, a channel field, this channel field, an offset field containing an 
impurity of tales doses, and this offset field, the first polar zone which counters through a dielectric film, 
and the second polar zone The first production process which forms a semiconductor film which 
constitutes this channel field, this high concentration source drain field, and this first polar zone at least 
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The second production process which introduces a donor or an acceptor, and an impurity that changes 
into these some semiconductor films in high concentration, and forms this high concentration source 
drain field and this first polar zone The third production process which forms a gate electrode and the 
second polar zone after this second production process termination 

[Claim 43] For a start [ LDD mold ] possessing the first conductivity-type source drain field of high 
concentration connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, a channel field, and this channel field through the first 
conductivity-type source drain field of low concentration A conductivity-type thin film transistor, The 
LDD type second conductivity-type thin film transistor possessing the second conductivity-type source 
drain field of high concentration connected conductively to a gate electrode, a gate insulator layer, a 
channel field, and this channel field through the second conductivity -type source drain field of low 
concentration, A manufacture method of a semiconductor device of having a capacitative element which 
consists of the first polar zone which counters through a dielectric film, and the second polar zone They 
are a channel field of a conductivity-type thin film transistor, and the first conductivity -type source drain 
field of low concentration for a start [ this / LDD mold ] at least. A channel field of this LDD type 
second conductivity-type thin film transistor The first production process which forms a semiconductor 
film which constitutes this first polar zone The second production process which introduces the first 
conductivity-type impurity into these some semiconductor films in low concentration, and forms this 
first conductivity-type source drain field of low concentration, and this first polar zone, and the third 
production process which forms a gate electrode and the second polar zone after this second production 
process termination 

[Claim 44] For a start [ LDD mold ] possessing the first conductivity-type source drain field of high 
concentration connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, a channel field, and this channel field through the first 
conductivity-type source drain field of low concentration A conductivity-type thin film transistor, The 
LDD type second conductivity-type thin film transistor possessing the second conductivity-type source 
drain field of high concentration connected conductively to a gate electrode, a gate insulator layer, a 
channel field, and this channel field through the second conductivity-type source drain field of low 
concentration, A manufacture method of a semiconductor device of having a capacitative element which 
consists of the first polar zone which counters through a dielectric film, and the second polar zone They 
are a channel field of a conductivity-type thin film transistor, and the first conductivity-type source drain 
field of high concentration for a start [ this / LDD mold ] at least. A channel field of this LDD type 
second conductivity-type thin film transistor The first production process which forms a semiconductor 
film which constitutes this first polar zone The second production process which introduces the first 
conductivity-type impurity into these some semiconductor films in high concentration, and forms this 
first conductivity- type source drain field of high concentration, and this first polar zone, and the third 
production process which forms a gate electrode and the second polar zone after this second production 
process termination 

[Claim 45] The first conductivity-type impurity installation production process of low concentration 
which introduces the first conductivity-type impurity into this semiconductor film in low concentration 
in claim 43 thru/or 44 in order to form the first conductivity-type source drain field of low concentration 
of a conductivity-type thin film transistor for a start [ said / LDD mold ], Or one low concentration 
impurity installation production process of the second conductivity-type impurity installation production 
process of low concentration which introduces the second conductivity-type impurity into this 
semiconductor film in low concentration in order to form the second conductivity-type source drain field 
of low concentration of said LDD type second conductivity-type thin film transistor is performed, 
without forming a mask. It is the manufacture method of a semiconductor device characterized by what 
a difference of the amount of installation of this first conductivity-type impurity and this second 
conductivity-type impurity prescribes about a conductivity type and substantial high impurity 
concentration of a field where an impurity of both sides of this first conductivity-type impurity and this 
second conductivity-type impurity is introduced. 
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[Claim 46] For a start [ LDD mold ] possessing the first conductivity-type source drain field of high 
concentration connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, the first channel field, and this first channel field through the 
first conductivity-type source drain field of low concentration A conductivity-type thin film transistor, A 
gate electrode, a gate insulator layer, the second channel field, and the second conductivity-type source 
drain field of high concentration, And the offset type second conductivity-type thin film transistor which 
possesses an offset field which has the same high impurity concentration with this second channel field 
between this second channel field edge and this second conductivity-type source drain field edge of high 
concentration, A manufacture method of a semiconductor device of having the first polar zone which 
counters through a dielectric film, and a capacitative element which consists of the second polar zone 
The first production process which forms a semiconductor film which constitutes this first channel field, 
this first conductivity-type source drain field of low concentration, this second channel field, and this 
first polar zone at least The second production process which introduces the first conductivity-type 
impurity into these some semiconductor films in low concentration, and forms this first conductivity- 
type source drain field of low concentration, and this first polar zone The third production process which 
forms a gate electrode and the second polar zone after this second production process termination 
[Claim 47] For a start [ LDD mold ] possessing the first conductivity-type source drain field of high 
concentration connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, the first channel field, and this first channel field through the 
first conductivity-type source drain field of low concentration A conductivity-type thin film transistor, A 
gate electrode, a gate insulator layer, the second channel field, and the second conductivity-type source 
drain field of high concentration, And the offset type second conductivity-type thin film transistor which 
possesses an offset field which has the same high impurity concentration with this second channel field 
between this second channel field edge and this second conductivity-type source drain field edge of high 
concentration, A manufacture method of a semiconductor device of having the first polar zone which 
counters through a dielectric film, and a capacitative element which consists of the second polar zone 
The first production process which forms a semiconductor film which constitutes this first channel field, 
this first conductivity-type source drain field of high concentration, this second channel field, and this 
first polar zone at least The second production process which introduces the first conductivity-type 
impurity into these some semiconductor films in high concentration, and forms this first conductivity- 
type source drain field of high concentration, and this first polar zone The third production process 
which forms a gate electrode and the second polar zone after this second production process termination 
[Claim 48] For a start [ LDD mold ] possessing the first conductivity-type source drain field of high 
concentration connected conductively to a gate electrode and a gate insulator layer which are 
characterized by providing the following, the first channel field, and this first channel field through the 
first conductivity-type source drain field of low concentration A conductivity-type thin film transistor, A 
gate electrode, a gate insulator layer, the second channel field, and the second conductivity-type source 
drain field of high concentration, And the offset type second conductivity-type thin film transistor which 
possesses an offset field which has the same high impurity concentration with this second channel field 
between this second channel field edge and this second conductivity -type source drain field edge of high 
concentration, A manufacture method of a semiconductor device of having the first polar zone which 
counters through a dielectric film, and a capacitative element which consists of the second polar zone 
The first production process which forms a semiconductor film which constitutes this first channel field, 
this second channel field, this second conductivity- type source drain field of high concentration, and this 
first polar zone at least The second production process which introduces the second conductivity-type 
impurity into these some semiconductor films in high concentration, and forms this second conductivity- 
type source drain field of high concentration, and this first polar zone The third production process 
which forms a gate electrode and the second polar zone after this second production process termination 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] There is this invention about a semiconductor device 
and its manufacture methods, such as a active-matrix substrate equipped with a different conductivity- 
type thin film transistor (it **** Following TFT.) and different TFT, and a capacitative element. 
Furthermore, it is about the technology for optimizing the electrical characteristics of TFT, simplifying 
the manufacturing process of these semiconductor devices in detail. 

[ 0002 ] 

[Description of the Prior Art] As a semiconductor device using TFT, there is a drive circuit built-in 
active-matrix substrate of a liquid crystal display etc. In the active-matrix substrate, as the drive circuit 
section and a pixel field are typically shown in drawing 29 toward a right-hand side field from the left- 
hand side field, it is formed TFT30" for drive circuits of P type, and on the insulating substrate 2 with 
same TFT20" for drive circuits of N type and TFT10" for pixels of N type. Here, when each TFT is 
formed with self aryne structure, as a continuous line LI shows the on— off leak current characteristic of 
TFT of N type to drawing 30 and a dotted line L2 shows the on— off leak current characteristic of TFT of 
P type, there is a trouble which says that OFF leakage current is large. Thus, if TFT with big off leakage 
current is used as TFT for pixels, it will be easy to become causes, such as display unevenness. 
Moreover, also by TFT for drive circuits, if off leakage current is large, it will be easy to become the 
cause of useless power consumption or malfunction. Furthermore, by TFT of self aryne structure, since 
the withstand voltage between the source drains of TFT is not enough, channel length must be set up for 
a long time, as a continuous line L23 shows the withstand voltage property in TFT of N type to drawing 
31 (a) and a continuous line L24 shows the withstand voltage property in TFT of P type to drawing 3 1 
(b). 

[0003] So, each TFT is made into LDD structure in the active-matrix substrate shown in drawing 29 . 

(In this application, this is sometimes called LDD TFT for short) The portions to which each TFT 
constituted by this active-matrix substrate stands face to face against the edge of the inner gate 
electrodes 15, 25, and 35 of the source drain fields 11, 12, 21, 22, 31, and 32 are the low concentration 
source drain fields 111, 121, 211, 221, 311, and 321. For this reason, as a continuous line L3 shows the 
on-off leak current characteristic of TFT of N type to drawing 32 and a dotted line L4 shows the on— off 
leak current characteristic of TFT of P type, OFF leakage current is small. Therefore, while preventing 
generating of display unevenness, a flicker, etc., malfunction and useless power consumption can be 
held down. Moreover, since the withstand voltage between source drains is high as a continuous line 
L21 shows the withstand voltage property in TFT of N type to drawing 3 1 (a) and a continuous line L22 
shows the withstand voltage property in TFT of P type to drawing 3 1 (b), TFT of LDD structure has the 
advantage referred to as being able to shorten channel length. 

[0004] When applying the semiconductor device mentioned above to the active-matrix substrate, in 
order to, improve the maintenance property of the charge in a liquid crystal cell on the other hand, the 
retention volume of 40" may be formed on the same insulating substrate 2 (refer to drawing 29 ). This 



http ://www4. ipdl .jpo . go .j p / cgi-bin/tran_web_cgi_ejj e 



2/13/2004 



Page 2 of 63 



retention volume of 40" has conventionally the low concentration N type silicon film which electric- 
conduction-ized the silicon film as 40g of the lower layer lateral electrode sections. Here, the gate 
insulator layers 14, 24, and 34 of TFT and the silicon oxide formed in coincidence are formed in the 
surface side of 40g of lower layer lateral electrode sections as a dielectric film 44. A part of capacity 
Rhine of the dedication by which coincidence formation was carried out with the gate electrodes 15, 25, 
and 35 of TFT, or some signal lines of the preceding paragraph are formed in the surface side of a 
dielectric film 44 as the upper lateral electrode section 45. 

[0005] 1" of active-matrix substrates of this structure is conventionally manufactured by the following 
methods. 

[0006] First, as shown in drawing 33 (a), after forming the gate insulator layers 14, 24, and 34 and a 
dielectric film 44 to the silicon films 10a, 20a, 30a, and 40a of the shape of an island formed in the 
surface of an insulating substrate 2, boron ion is driven in with the dose of abbreviation lxl012cm-2. It 
is for performing a channel dope and is (1st impurity installation production process). Consequently, 
each silicon films 10a, 20a, 30a, and 40a serve as low concentration P type. This is performed in order to 
adjust the threshold voltage (Vth) of a thin film transistor. (In this application, this is sometimes 
abbreviated to a channel dope and C/D) 

Next, as shown in drawing 33 (b), it is a wrap (1st mask formation production process) with the resist 
mask 151 about each formation field of TFT. Then, phosphorus ion is driven in with the dose of 2 and it 
considers as 40g of about 3x1014cm - lower layer lateral electrode sections for making N type reverse 
silicon film 40a, and forming the retention volume of 40" (2nd impurity installation production process). 

[0007] next — drawing 33 — (— c — ) — being shown — as — the gate — an electrode -- 15 — 25 — 35 — 
and — the upper layer — a lateral electrode — the section - 45 — forming — retention volume - 40 -- " -- 
having formed — after — N type -- a pixel TFT - ten - " — and — N type -- a drive — a circuit -- 

** „ TFT — 20 -- " -- formation — a field — the resist mask 152 — a wrap (2nd mask formation Then, 
boron ion is driven in with the dose of abbreviation 2x101 3cm-2, and high impurity concentration forms 
the source drain fields 31 and 32 of the low concentration P type of abbreviation 2.1xl018cm-3 (3rd 
impurity installation production process). In addition, the portion into which an impurity was not 
introduced serves as the channel field 33. 

[0008] Next, as shown in drawing 33 (d), it is a wrap (3rd mask formation production process) with the 
resist mask 153 about the formation field of TFT30" for drive circuits of P type. Then, phosphorus ion is 
driven in with the dose of abbreviation lxl013cm-2, and high impurity concentration forms the source 
drain fields 11, 12, 21, and 22 of the low concentration N type of abbreviation 0.9xl018cm-3 (4th 
impurity installation production process). 

[0009] next, it is shown in drawing 33 (e) -- as -- the formation field of TFT 10" for pixels of N type, the 
formation field of TFT20" for drive circuits of N type, and retention volume 40 — " — in addition, the 
wrap resist mask 154 is formed width also for the gate electrode 35 (4th mask formation production 
process). Then, boron ion is driven in with the dose of abbreviation lxl015cm-2, and high impurity 
concentration forms the high concentration source drain fields 312 and 322 of abbreviation lxl020cm-3 
(5th impurity installation production process). Consequently, as for the portion covered with the resist 
mask 154 among the source drain fields 31 and 32 of low concentration P type, high impurity 
concentration serves as the low concentration source drain fields 311 and 321 of abbreviation 
2.1xl018cm-3 as it is. Thus, TFT30" for drive circuits of P type is formed. 

[0010] Next, as shown in drawing 33 (f), in addition to the formation field of TFT30" for drive circuits 
of P type, the wrap resist mask 155 is formed width also for the gate electrodes 15 and 25 (5th mask 
formation production process). Then, phosphorus ion is driven in with the dose of abbreviation 
lxl015cm-2, and high impurity concentration forms the high concentration source drain fields 1 12, 122, 
212, and 222 of abbreviation lxl020cm-3 (6th impurity installation production process). As for the 
portion covered with the resist mask 155 among the source drain fields 11, 12, 21, and 22 of low 
concentration N type, high impurity concentration serves as the low concentration source drain fields 
111, 121, 21 1, and 221 of abbreviation 0.9xl018cm-3 as it is. Thus, TFT10" for pixels of N type and 
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TFT20" for drive circuits of N type are formed. 

[0011] As henceforth shown in drawing 29 , after forming an interlayer insulation film 4, annealing for 
activation is performed, and if a contact hole is formed in after an appropriate time and the source drain 
electrodes 16, 17, 26, 27, 36, and 37 are formed, 1" of active-matrix substrates will be completed. Only 
in order to add a donor or acceptor impurity conventionally to Mr. ** at a semiconductor film, 5 times of 
mask formation production processes (formation of the resist masks 151-155) and 6 times of impurity 
installation production processes were performed, and it was. However, if retention volume of 40" is not 
formed, only in order to add a donor or acceptor impurity on a semiconductor film, it turns to 4 times of 
mask formation production processes (formation of the resist masks 152-155) and 5 times of impurity 
installation production processes being performed. 

[ 0012 ] 

[Problem(s) to be Solved by the Invention] However, since the number of mask formation production 
processes and the number of impurity installation production processes rule over greatly, the 
manufacturing cost of a active-matrix substrate has the trouble which says that the number of 
manufacturing processes will increase sharply, when optimization of TFT is used as a drawing wax like 
the former. Drawing 33 (a) It is LDD like the manufacture method explained with reference to - (f). In 
accomplishing a CMOS configuration in TFT and forming the retention volume of 40", only in order to 
add a donor or acceptor impurity on a semiconductor film, 5 times of mask formation production 
processes and 6 times of impurity installation production processes became necessity. A trouble that the 
manufacturing cost of a reason active-matrix substrate increases [ this ] remarkably is accepted. This 
trouble exists similarly with the semiconductor device of others which have the other semiconductor 
devices and the both sides of TFT and a capacitative element which have TFT from which not only a 
active-matrix substrate but a conductivity type differs. 

[0013] In view of the above trouble, the technical problem of this invention is at least like a active- 
matrix substrate with a built-in drive circuit to offer the semiconductor device which raised each 
electrical characteristics of TFT with the minimum number of manufacturing processes in TFT, this 
TFT, TFT from which a conductivity type differs, or the semiconductor device equipped with the 
capacitative element, its manufacture method, and a active-matrix substrate. 

[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a 
semiconductor device consists of this inventions as follows. Although each of each invention explained 
below makes a semiconductor device which raised each electrical characteristics of TFT, and its 
manufacture method the common purpose and a common technical problem with the minimum number 
of manufacturing processes, it will be divided roughly into invention concerning invention concerning 
claim 1 thru/or 26, claim 27, or 48 if they are classified further. 

[0015] Invention concerning claim 1 thru/or 26 is on the same substrate by invention about active-matrix 
substrates a semiconductor device which has TFT of the first conductivity type and the second 
conductivity type, for [ which were adapted in it ] liquid crystal displays. There are claim 8 1 1 and claim 
19 thru/or 22 by invention about a manufacture method of these semiconductor devices. 

[0016] On the other hand, invention concerning claim 27 thru/or 39 is on the same substrate by 
invention about active-matrix substrates a semiconductor device which has TFT and a capacitative 
element, for [ which were adapted in it ] liquid crystal displays. There is invention concerning claim 40 
thru/or 48 by invention about a manufacture method of these semiconductor devices. 

[0017] The first conductivity-type thin film transistor which [invention concerning claim 1] this 
invention equips with the first channel field and the first conductivity-type high concentration source 
drain field which stand face to face against the first gate electrode through the first gate insulator layer, 
The second conductivity-type thin film transistor equipped with the second channel field and the second 
conductivity-type high concentration source drain field which stand face to face against the second gate 
electrode through the second gate insulator layer, In a semiconductor device which has **, this first 
conductivity-type thin film transistor constitutes LDD structure of providing the first conductivity-type 
low concentration source drain field between this first conductivity-type high concentration source drain 
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field and this first channel field. As for this second conductivity-type thin film transistor, this first 
channel field constitutes offset structure of providing an offset field which has the same high impurity 
concentration with this second channel field, including the second conductivity-type impurity of super- 
low concentration between this second conductivity-type high concentration source drain field and this 
second channel field. It is characterized by this second channel field being including the second 
conductivity- type impurity of super- low concentration. 

[0018] Thus, when constituted, since any TFT has a portion which stands face to face against an edge of 
a gate electrode in a low concentration field, the OFF state current is small. Moreover, since withstand 
voltage between source drains of TFT is high, channel length can be shortened. Therefore, since the ON 
state current increases and transistor capacity can be reduced further, there is also an advantage which 
says that high-speed operation becomes possible. Furthermore, a low concentration field which stands 
face to face against an edge of a gate electrode in TFT for drive circuits of the second conductivity type 
is formed as an offset field which has the same high impurity concentration as a channel field. 

Therefore, a mask formation production process and an impurity installation production process can be 
lessened once [ every ] rather than a case where all TFT(s) are manufactured with LDD structure, 
respectively. Moreover, the second conductivity-type impurity introduced by super-low concentration 
adjusts Vth within a channel, and acts as a low concentration majority carrier in an offset field. Since a 
semiconductor device which optimized each electrical characteristics of TFT with the minimum number 
of manufacturing processes thus is realized, it is. 

[0019] In a semiconductor device which indicates [invention concerning claim 2] this invention to claim 
1 Set source drain voltage of said first conductivity-type thin film transistor to VDS1, and VGS1 and 
source drain current are set to IDS1 for gate voltage. When source drain voltage of said second 
conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and source 
drain current |VDS1|=|VDS2|, And it is characterized by defining the second conductivity-type high 
impurity concentration of said second channel field and said offset field so that it may change with 
IDS2>IDS1 under conditions of VGS1=VGS 2= 0. 

[0020] Thus, when constituted, it changes that it is possible to make reduction of the ON state current of 
the second conductivity type TFT resulting from parasitism resistance of an offset field into min, and to 
make the ON state current and transistor capacity of the first conductivity type TFT and the second 
conductivity type TFT into an abbreviation EQC. Therefore, when a CMOS circuit is constituted from 
such TFT, a circuit operates at high speed and cannot produce malfunction easily, either. Moreover, a 
configuration and a layout of a circuit are also simplified by coincidence. (Since size and a dimension of 
the first conductivity type TFT and the second conductivity type TFT can be made the same.) 

In a semiconductor device which indicates [invention concerning claim 3] this invention to claim 1 Set 
source drain voltage of said first conductivity-type thin film transistor to VDS1, and VGS1 and source 
drain current are set to IDS1 for gate voltage. When source drain voltage of said second conductivity- 
type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and source drain current 
|VDS1|=|VDS2|, To and an ON state and appearance shifted in the direction in which it changes, said 0V 
to first conductivity-type thin film transistor [ gate voltage when changing with IDS2=IDS1 under 
conditions of VGS1=VGS2 ] It is characterized by defining the second conductivity -type high impurity 
concentration of said second channel field and said offset field. 

[0021] Thus, if constituted, only by optimizing high impurity concentration of the second conductivity 
type in a channel field and an offset field of the second conductivity type TFT, TFT of the second 
conductivity type which is offset structure can be made into weak DEPURESHON mode, and TFT of 
the first conductivity type which exists with LDD structure can be made into weak enhancing mode. In 
this way, it changes that it is possible to make reduction of the ON state current of the second 
conductivity type TFT resulting from parasitism resistance of an offset field into min, and to make the 
ON state current and transistor capacity of the first conductivity type TFT and the second conductivity 
type TFT into an abbreviation EQC. Therefore, when a CMOS circuit is constituted from such TFT, a 
circuit operates at high speed and cannot produce malfunction easily, either. Moreover, a configuration 
and a layout of a circuit are also simplified by coincidence. (Since size and a dimension of the first 
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conductivity type TFT and the second conductivity type TFT can be made the same.) 

[Invention concerning claim 4] this invention is characterized by all of the second conductivity-type 
high impurity concentration which said first channel field contains, the second conductivity-type high 
impurity concentration which said second channel field contains, and the second conductivity-type high 
impurity concentration which said offset field contains being equal in a semiconductor device indicated 
to claim 1 thru/or 3. 

[0022] That is, in case the second conductivity-type impurity is introduced into a channel field of the 
second conductivity type TFT, the second conductivity-type impurity is introduced also into a channel 
field of TFT of the first conductivity type, and the second conductivity-type impurity can be introduced 
into coincidence also to an offset field. So, a routing counter is reducible. 

[0023] In the [invention concerning claims 5 and 6] invention in this application, the first conductivity 
type and the second conductivity type mean that it is with a reverse conductivity type mutually, and 
when the first conductivity type is used as N type, there is the second conductivity type with P type. 
Conversely, there is the second conductivity type in a case with N type by using the first conductivity 
type as P type. 

[0024] [invention concerning claim 7] ** - said first conductivity type and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit, and one thin film transistor of said 
first conductivity type and the second conductivity-type thin film transistors constitutes a thin film 
transistor for pixels from a active-matrix substrate for liquid crystal displays which was adapted in a 
semiconductor device [ like ] in a pixel field. 

[0025] In a manufacture method of a semiconductor device of indicating [invention concerning claim 8] 
this invention to claim 1 The second conductivity-type impurity installation production process of super- 
low concentration which introduces the second conductivity-type impurity into a semiconductor film by 
super-low concentration in order to form said first channel field, said second channel field, and said 
offset field, A gate electrode formation production process which forms said first gate electrode and said 
second gate electrode, The first conductivity-type impurity installation production process of low 
concentration which introduces the first conductivity-type impurity into a semiconductor film in low 
concentration in order to form said first conductivity-type low concentration source drain field, The first 
conductivity- type impurity installation production process of high concentration which introduces the 
first conductivity-type impurity into a semiconductor film in high concentration in order to form said 
first conductivity-type high concentration source drain field. It has the second conductivity-type 
impurity installation production process of high concentration which introduces the second conductivity- 
type impurity into a semiconductor film in high concentration in order to form said second conductivity- 
type high concentration source drain field. It is characterized by performing this second conductivity- 
type impurity installation production process of super-low concentration before this gate electrode 
formation production process, and performing this first conductivity-type impurity installation 
production process of low concentration after this gate electrode formation. 

[0026] After the second conductivity-type impurity installation production process of super-low 
concentration performing the second conductivity-type impurity as a production process which forms a 
super- low concentration **** doped semiconductor film and performing this production process in 
[invention concerning claim 9] this invention, a gate insulator layer is sometimes formed in the 
semiconductor film surface. 

[0027] After carrying out as a production process which introduces the second conductivity-type 
impurity in low concentration to a semiconductor film formed before the second conductivity-type 
impurity installation production process of super-low concentration performed this production process in 
[invention concerning claim 10] this invention and performing this production process, a gate insulator 
layer is sometimes formed in the semiconductor film surface. 

[0028] It sometimes carries out as a production process which introduces the second conductivity-type 
impurity by super-low concentration through a gate insulator layer formed in that surface to a 
semiconductor film formed before the second conductivity-type impurity installation production process 
of super-low concentration performed this production process in [invention concerning claim 1 1 ] this 
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invention. 

[0029] The first conductivity-type thin film transistor which [invention concerning claim 12] this 
invention equips with the first channel field and the first conductivity-type high concentration source 
drain field which stand face to face against the first gate electrode through the first gate insulator layer, 
The second conductivity-type thin film transistor equipped with the second channel field and the second 
conductivity-type high concentration source drain field which stand face to face against the second gate 
electrode through the second gate insulator layer, In a semiconductor device which has **, this first 
conductivity-type thin film transistor constitutes LDD structure of providing the first conductivity-type 
low concentration source drain field between this first conductivity-type high concentration source drain 
field and this first channel field. As for this second conductivity-type thin film transistor, this first 
channel field constitutes offset structure of providing an offset field which has the same high impurity 
concentration with this second channel field, including the first conductivity-type impurity of super-low 
concentration between this second conductivity-type high concentration source drain field and this 
second channel field. It is characterized by this second channel field being including the first 
conductivity-type impurity of super-low concentration. 

[0030] Thus, when constituted, since any TFT has a portion which stands face to face against an edge of 
a gate electrode in a low concentration field, the OFF state current is small. Moreover, since withstand 
voltage between source drains of TFT is high, channel length can be shortened. Therefore, since the ON 
state current increases and transistor capacity can be reduced further, there is also an advantage which 
says that high-speed operation becomes possible. Furthermore, a low concentration field which stands 
face to face against an edge of a gate electrode in TFT for drive circuits of the second conductivity type 
is formed as an offset field which has the same high impurity concentration as a channel field. 

Therefore, a mask formation production process and an impurity installation production process can be 
lessened once [ every ] rather than a case where all TFT(s) are manufactured with LDD structure, 
respectively. Moreover, the first conductivity-type impurity introduced by super-low concentration 
adjusts Vth within a channel, and acts as a low concentration majority carrier in an offset field. Since a 
semiconductor device which optimized each electrical characteristics of TFT with the minimum number 
of manufacturing processes thus is realized, it is. 

[0031] In a semiconductor device which indicates [invention concerning claim 13] this invention to 
claim 12 Set source drain voltage of said first conductivity-type thin film transistor to VDS1, and VGS1 
and source drain current are set to IDS1 for gate voltage. When source drain voltage of said second 
conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and source 
drain current |VDS1|=|VDS2|, And it is characterized by defining the first conductivity-type high 
impurity concentration of said second channel field and said offset field so that it may change with 
IDS2>IDS1 under conditions of VGS1=VGS 2= 0. 

[0032] Thus, when constituted, it changes that it is possible to make reduction of the ON state current of 
the second conductivity type TFT resulting from parasitism resistance of an offset field into min, and to 
make the ON state current and transistor capacity of the first conductivity type TFT and the second 
conductivity type TFT into an abbreviation EQC. Therefore, when a CMOS circuit is constituted from 
such TFT, a circuit operates at high speed and cannot produce malfunction easily, either. Moreover, a 
configuration and a layout of a circuit are also simplified by coincidence. (Since size and a dimension of 
the first conductivity type TFT and the second conductivity type TFT can be made the same.) 

In a semiconductor device which indicates [invention concerning claim 14] this invention to claim 12 
Set source drain voltage of said first conductivity-type thin film transistor to VDS1, and VGS1 and 
source drain current are set to IDS1 for gate voltage. When source drain voltage of said second 
conductivity-type thin film transistor is set to VDS2 and gate voltage is set to IDS2, VGS2 and source 
drain current |VDS1|=|VDS2|, To and an ON state and appearance shifted in the direction in which it 
changes, said 0V to first conductivity-type thin film transistor [ gate voltage when changing with 
IDS2=IDS1 under conditions of VGS1=VGS2 ] It is characterized by defining the first conductivity- 
type high impurity concentration of said second channel field and said offset field. 

[0033] Thus, if constituted, only by optimizing high impurity concentration of the first conductivity type 
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in a channel field and an offset field of the second conductivity type TFT, TFT of the second 
conductivity type which is offset structure can be made into weak DEPURESHON mode, and TFT of 
the first conductivity type which exists with LDD structure can be made into weak enhancing mode. In 
this way, it changes that it is possible to make reduction of the ON state current of the second 
conductivity type TFT resulting from parasitism resistance of an offset field into min, and to make the 
ON state current and transistor capacity of the first conductivity type TFT and the second conductivity 
type TFT into an abbreviation EQC. Therefore, when a CMOS circuit is constituted from such TFT, a 
circuit operates at high speed and cannot produce malfunction easily, either. Moreover, a configuration 
and a layout of a circuit are also simplified by coincidence. (Since size and a dimension of the first 
conductivity type TFT and the second conductivity type TFT can be made the same.) 

[Invention concerning claim 15] this invention is characterized by all of the first conductivity-type high 
impurity concentration which said first channel field contains, the first conductivity-type high impurity 
concentration which said second channel field contains, and the first conductivity-type high impurity 
concentration which said offset field contains being equal in a semiconductor device indicated to claim 
12 thru/or 14. 

[0034] That is, in case the first conductivity-type impurity is introduced into a channel field of the 
second conductivity type TFT, the first conductivity-type impurity is introduced also into a channel field 
of TFT of the first conductivity type, and the first conductivity-type impurity can be introduced into 
coincidence also to an offset field. So, a routing counter is reducible. 

[0035] In the [invention concerning claims 16 and 17] invention in this application, the first conductivity 
type and the second conductivity type mean that it is with a reverse conductivity type mutually, and 
when the first conductivity type is used as N type, there is the second conductivity type with P type. 
Conversely, there is the second conductivity type in a case with N type by using the first conductivity 
type as P type. 

[0036] [invention concerning claim 1 8] ** -- said first conductivity type and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit, and one thin film transistor of said 
first conductivity type and the second conductivity-type thin film transistors constitutes a thin film 
transistor for pixels from a active-matrix substrate for liquid crystal displays which was adapted in a 
semiconductor device [ like ] in a pixel field. 

[0037] In a manufacture method of a semiconductor device of indicating [invention concerning claim 
19] this invention to claim 12 The first conductivity-type impurity installation production process of 
super-low concentration which introduces the first conductivity-type impurity into a semiconductor film 
by super-low concentration in order to form said first channel field, said second channel field, and said 
offset field, A gate electrode formation production process which forms said first gate electrode and said 
second gate electrode, The first conductivity-type impurity installation production process of low 
concentration which introduces the first conductivity-type impurity into a semiconductor film in low 
concentration in order to form said first conductivity-type low concentration source drain field, The first 
conductivity-type impurity installation production process of high concentration which introduces the 
first conductivity-type impurity into a semiconductor film in high concentration in order to form said 
first conductivity-type high concentration source drain field, It has the second conductivity-type 
impurity installation production process of high concentration which introduces the second conductivity- 
type impurity into a semiconductor film in high concentration in order to form said second conductivity- 
type high concentration source drain field. It is characterized by performing this first conductivity-type 
impurity installation production process of super-low concentration before this gate electrode formation 
production process, and performing this first conductivity-type impurity installation production process 
of low concentration after this gate electrode formation. 

[0038] After the first conductivity-type impurity installation production process of super- low 
concentration performing the first conductivity-type impurity as a production process which forms a 
super-low concentration **** doped semiconductor film and performing this production process in 
[invention concerning claim 20] this invention, a gate insulator layer is sometimes formed in the 
semiconductor film surface. 
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[0039] After carrying out as a production process which introduces the first conductivity-type impurity 
in low concentration to a semiconductor film formed before the first conductivity-type impurity 
installation production process of super-low concentration performed this production process in 
[invention concerning claim 21] this invention and performing this production process, a gate insulator 
layer is sometimes formed in the semiconductor film surface. 

[0040] It sometimes carries out as a production process which introduces the first conductivity-type 
impurity by super-low concentration through a gate insulator layer formed in that surface to a 
semiconductor film formed before the first conductivity-type impurity installation production process of 
super-low concentration performed this production process in [invention concerning claim 22] this 
invention. 

[0041] The first conductivity-type thin film transistor which [invention concerning claim 23] this 
invention equips with the first channel field and the first conductivity-type high concentration source 
drain field which stand face to face against the first gate electrode through the first gate insulator layer. 
The second conductivity-type thin film transistor equipped with the second channel field and the second 
conductivity-type high concentration source drain field which stand face to face against the second gate 
electrode through the second gate insulator layer, In a semiconductor device which has **, this first 
conductivity-type thin film transistor constitutes LDD structure of providing the first conductivity-type 
low concentration source drain field between this first conductivity-type high concentration source drain 
field and this first channel field. There is this first channel field by abbreviation genuineness, and this 
second conductivity-type thin film transistor constitutes offset structure of providing an offset field 
which has the same high impurity concentration with this second channel field between this second 
conductivity-type high concentration source drain field and this second channel field. It is characterized 
by there being this second channel field by abbreviation genuineness. 

[0042] Thus, when constituted, since any TFT has a portion which stands face to face against an edge of 
a gate electrode in a low concentration field, the OFF state current is small. Moreover, since withstand 
voltage between source drains of TFT is high, channel length can be shortened. Therefore, since the ON 
state current increases and transistor capacity can be reduced further, there is also an advantage which 
says that high-speed operation becomes possible. Furthermore, a semiconductor which stands face to 
face against an edge of a gate electrode in TFT for drive circuits of the second conductivity type is 
formed as an offset field which has the same high impurity concentration as a channel field. Therefore, 
an impurity installation production process can be lessened once for a mask formation production 
process twice rather than a case where all TFT(s) are manufactured with LDD structure. Since a 
semiconductor device which optimized each electrical characteristics of TFT with the minimum number 
of manufacturing processes thus is realized, it is. 

[0043] In the [invention concerning claims 24 and 25] invention in this application, the first conductivity 
type and the second conductivity type mean that it is with a reverse conductivity type mutually, and 
when the first conductivity type is used as N type, there is the second conductivity type with P type. 
Conversely, there is the second conductivity type in a case with N type by using the first conductivity 
type as P type. 

[0044] [invention concerning claim 26] ** — said first conductivity type and said second conductivity- 
type thin film transistor constitute a CMOS circuit in a drive circuit, and one thin film transistor of said 
first conductivity type and the second conductivity-type thin film transistors constitutes a thin film 
transistor for pixels from a active-matrix substrate for liquid crystal displays which was adapted in a 
semiconductor device [ like ] in a pixel field. 

[0045] A thin film transistor equipped with a source drain field which connects [invention concerning 
claim 27] this invention to a channel field which stands face to face against a gate electrode through a 
gate insulator layer, and this channel field, And it sets to a semiconductor device which has the first 
polar zone which counters through a dielectric film, and a capacitative element which consists of the 
second polar zone. Said thin film transistor constitutes LDD structure of providing a high concentration 
source drain field where a source drain field adjoins a low concentration source drain field and this low 
concentration source drain field which stand face to face against an edge of a gate electrode through a 
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gate insulator layer. Said low concentration source drain field and conductivity type of said first polar 
zone are the same, and it is characterized by high impurity concentration of this conductivity type 
consisting of same equivalent semiconductor films. 

[0046] if it is made such a configuration, it is possible to create a low concentration source drain field 
and the first polar zone to coincidence — turning - LDD an advantage of TFT - harnessing - a still 
smaller routing counter — ** — a semiconductor device [ like ] is manufactured. 

[0047] A thin film transistor equipped with a source drain field which connects [invention concerning 
claim 28] this invention to a channel field which stands face to face against a gate electrode through a 
gate insulator layer, and this channel field, And it sets to a semiconductor device which has the first 
polar zone which counters through a dielectric film, and a capacitative element which consists of the 
second polar zone. Said thin film transistor constitutes LDD structure of providing a high concentration 
source drain field where a source drain field adjoins a low concentration source drain field and this low 
concentration source drain field which stand face to face against an edge of a gate electrode through a 
gate insulator layer. Said high concentration source drain field and conductivity type of said first polar 
zone are the same, and it is characterized by high impurity concentration of this conductivity type 
consisting of same equivalent semiconductor films. 

[0048] if it is made such a configuration, it is possible to create a high concentration source drain field 
and the first polar zone to coincidence — turning — LDD an advantage of TFT — harnessing — a still 
smaller routing counter a semiconductor device [ like ] is manufactured. Furthermore, it changes 

that it is possible to create a low concentration source drain field in self align to a gate electrode, and 
good TFT with little parasitic capacitance is obtained. 

[0049] A thin film transistor equipped with a source drain field where [invention concerning claim 29] 
this invention contains in high concentration a channel field and a donor impurity which stand face to 
face against a gate electrode through a gate insulator layer, or acceptor impurity, And it sets to a 
semiconductor device which has the first polar zone which counters through a dielectric film, and a 
capacitative element which consists of the second polar zone. Said thin film transistor is equipped with 
an offset field which has high impurity concentration equivalent to this channel field between this source 
drain field edge and this channel field edge. Said high concentration source drain field and conductivity 
type of said first polar zone are the same, and it is characterized by high impurity concentration of this 
conductivity type consisting of same equivalent semiconductor films. 

[0050] if it is made such a configuration, it is possible to create a high concentration source drain field 
and the first polar zone to coincidence — turning — offset an advantage of TFT — harnessing — a still 
smaller routing counter — ** — a semiconductor device [ like ] is manufactured. Furthermore, it changes 
that it is possible to create a low concentration source drain field in self align to a gate electrode, and 
good TFT with little parasitic capacitance is obtained. 

[0051] The first conductivity type and the second conductivity- type thin film transistor equipped with a 
source drain field which connects [invention concerning claim 30] this invention to a channel field 
which stands face to face against a gate electrode through a gate insulator layer, and this channel field, 

In a semiconductor device which has the first polar zone which counters through a dielectric film, and a 
capacitative element which consists of the second polar zone Said first conductivity type and the second 
conductivity-type thin film transistor constitute LDD structure equipped with a high concentration 
source drain field where a source drain field adjoins a low concentration source drain field and this low 
concentration source drain field which stand face to face against an edge of a gate electrode through a 
gate insulator layer. Said first conductivity type, and said low concentration source drain field and 
conductivity type of the second conductivity-type thin film transistor of said first polar zone are the 
same, and it is characterized by high impurity concentration of this conductivity type consisting of same 
equivalent semiconductor films. 

[0052] if it is made such a configuration, it is possible to create a low concentration source drain field 
and the first polar zone to coincidence — turning — LDD CMOS an advantage of TFT — harnessing — a 
still smaller routing counter a semiconductor device [ like ] is manufactured. 

[0053] The first conductivity type and the second conductivity-type thin film transistor equipped with a 
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source drain field which connects [invention concerning claim 31] this invention to a channel field 
which stands face to face against a gate electrode through a gate insulator layer, and this channel field, 

In a semiconductor device which has the first polar zone which counters through a dielectric film, and a 
capacitative element which consists of the second polar zone Said first conductivity type and the second 
conductivity-type thin film transistor constitute LDD structure equipped with a high concentration 
source drain field where a source drain field adjoins a low concentration source drain field and this low 
concentration source drain field which stand face to face against an edge of a gate electrode through a 
gate insulator layer. Said first conductivity type, and said high concentration source drain field and 
conductivity type of the second conductivity-type thin film transistor of said first polar zone are the 
same, and it is characterized by high impurity concentration of this conductivity type consisting of same 
equivalent semiconductor films. 

[0054] if it is made such a configuration, it is possible to create a high concentration source drain field 
and the first polar zone to coincidence — turning — LDD CMOS an advantage of TFT — harnessing — a 
still smaller routing counter — ** — a semiconductor device [ like ] is manufactured. Furthermore, it 
changes that it is possible to create a low concentration source drain field in self align to a gate 
electrode, and good TFT with little parasitic capacitance is obtained. 

[0055] [Invention concerning claim 32] this invention is set [ claim 30 ] to a publication at a 
semiconductor device. Said first polar zone consists of semiconductor films containing the first 
conductivity-type impurity and the first conductivity-type impurity of tales doses which a low 
concentration source drain field of said first conductivity-type thin film transistor has. With the first 
conductivity-type impurity, there are few low concentration source drain fields of this first conductivity- 
type thin film transistor than this amount of the first conductivity-type impurities, and they are 
characterized by including the second conductivity-type impurity of a low concentration source drain 
field of said second conductivity-type thin film transistor, and tales doses. 

[0056] if it is made such a configuration — LDD CMOS an advantage of TFT — harnessing — in addition 

— a photograph production process — further — like 1 ** -- it can reduce — a smaller routing counter - 
** — a semiconductor device [ like ] is manufactured. 

[0057] [Invention concerning claim 33] this invention is set to a semiconductor device according to 
claim 30. Said first polar zone consists of semiconductor films containing the second conductivity-type 
impurity and the second conductivity-type impurity of tales doses which a low concentration source 
drain field of said second conductivity-type thin film transistor has. With the first conductivity-type 
impurity, there are few low concentration source drain fields of said first conductivity-type thin film 
transistor than this amount of the first conductivity-type impurities, and they are characterized by 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses. 

[0058] if it is made such a configuration — LDD CMOS an advantage of TFT — harnessing — in addition 

— a photograph production process — further — like 1 ** — it can reduce — a smaller routing counter — 

** — a semiconductor device [ like ] is manufactured. 

[0059] In a semiconductor device which indicates [invention concerning claim 34] this invention to 
claim 3 1 Said first polar zone consists of semiconductor films containing the first conductivity-type 
impurity and the first conductivity-type impurity of tales doses which a high concentration source drain 
field of said first conductivity-type thin film transistor has. With the first conductivity-type impurity, 
there are few low concentration source drain fields of this first conductivity-type thin film transistor than 
this amount of the first conductivity-type impurities, and they are characterized by including the second 
conductivity-type impurity of a low concentration source drain field of said second conductivity-type 
thin film transistor, and tales doses. 

[0060] if it is made such a configuration — LDD CMOS an advantage of TFT — harnessing — in addition 

— a photograph production process — further — like 1 ** — it can reduce — a smaller routing counter — 

** — a semiconductor device [ like ] is manufactured. 

[0061] In a semiconductor device which indicates [invention concerning claim 35] this invention to 
claim 31 Said first polar zone consists of semiconductor films containing the second conductivity-type 
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impurity and the second conductivity-type impurity of tales doses which a high concentration source 
drain field of said second conductivity-type thin film transistor has. With the first conductivity-type 
impurity, there are few low concentration source drain fields of said first conductivity-type thin film 
transistor than this amount of the first conductivity-type impurities, and they are characterized by 
including the second conductivity-type impurity of a low concentration source drain field of said second 
conductivity-type thin film transistor, and tales doses. 

[0062] if it is made such a configuration — LDD CMOS an advantage of TFT — harnessing — in addition 
— a photograph production process — further — like 1 ** — it can reduce — a smaller routing counter — 

** -- a semiconductor device [ like ] is manufactured. 

[0063] The first conductivity-type thin film transistor which [invention concerning claim 36] this 
invention equips with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the first conductivity-type source drain field of high concentration which contains 
the first conductivity-type impurity in high concentration, The second conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the second conductivity-type source drain field of high concentration which contains 
the second conductivity-type impurity in high concentration, A capacitative element which consists of 
the first polar zone which counters through a dielectric film, and the second polar zone, In a 
semiconductor device which has **, said first conductivity- type thin film transistor constitutes LDD 
structure of providing the first conductivity-type source drain field of low concentration between said 
first conductivity-type source drain field edge of high concentration, and said channel field edge. Said 
second conductivity-type thin film transistor is equipped with an offset field which has high impurity 
concentration equivalent to this channel field between said second conductivity-type source drain field 
edge of high concentration, and said channel field edge. Said first polar zone is characterized by 
consisting of semiconductor films containing the first conductivity-type impurity of the first 
conductivity-type source drain field of low concentration of said first conductivity-type thin film 
transistor, and tales doses. 

[0064] if it is made such a configuration — LDD an advantage of TFT and Offset TFT — harnessing — in 
addition — a photograph production process — further — like 1 ** — it can reduce — a smaller routing 
counter — ** — a semiconductor device [ like ] is manufactured. 

[0065] The first conductivity-type thin film transistor which [invention concerning claim 37] this 
invention equips with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the first conductivity- type source drain field of high concentration which contains 
the first conductivity-type impurity in high concentration, The second conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the second conductivity-type source drain field of high concentration which contains 
the second conductivity-type impurity in high concentration, In a semiconductor device which has the 
first polar zone which counters through a dielectric film, and a capacitative element which consists of 
the second polar zone Said first conductivity-type thin film transistor constitutes LDD structure of 
providing the first conductivity-type source drain field of low concentration between said first 
conductivity-type source drain field edge of high concentration, and said channel field edge. Said second 
conductivity-type thin film transistor is equipped with an offset field which has high impurity 
concentration equivalent to this channel field between said second conductivity-type source drain field 
edge of high concentration, and said channel field edge. Said first polar zone is characterized by 
consisting of semiconductor films containing the first conductivity-type impurity of the first 
conductivity-type source drain field of high concentration of said first conductivity-type thin film 
transistor, and tales doses. 

[0066] if it is made such a configuration — LDD an advantage of TFT and Offset TFT — harnessing — in 
addition — a photograph production process — further — like 1 ** — it can reduce — a smaller routing 
counter — ** — a semiconductor device [ like ] is manufactured. 

[0067] The first conductivity-type thin film transistor which [invention concerning claim 38] this 
invention equips with a channel field which stands face to face against a gate electrode through a gate 
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insulator layer, and the first conductivity-type source drain field of high concentration which contains 
the first conductivity-type impurity in high concentration, The second conductivity-type thin film 
transistor equipped with a channel field which stands face to face against a gate electrode through a gate 
insulator layer, and the second conductivity-type source drain field of high concentration which contains 
the second conductivity-type impurity in high concentration, In a semiconductor device which has the 
first polar zone which counters through a dielectric film, and a capacitative element which consists of 
the second polar zone Said first conductivity-type thin film transistor constitutes LDD structure of 
providing the first conductivity-type source drain field of low concentration between said first 
conductivity-type source drain field edge of high concentration, and said channel field edge. Said second 
conductivity-type thin film transistor is equipped with an offset field which has high impurity 
concentration equivalent to this channel field between said second conductivity-type source drain field 
edge of high concentration, and said channel field edge. Said first polar zone is characterized by 
consisting of semiconductor films containing the second conductivity-type impurity of the second 
conductivity-type source drain field of high concentration of said second conductivity-type thin film 
transistor, and tales doses. 

[0068] if it is made such a configuration — LDD an advantage of TFT and Offset TFT — harnessing — in 
addition — a photograph production process — further — like 1 ** — it can reduce -- a smaller routing 
counter - ** -- a semiconductor device [ like ] is manufactured. 

[0069] [Invention concerning claim 39] this invention is a active-matrix substrate using a semiconductor 
device specified in claim 27 thru/or one term of 38. Said first conductivity type and said second 
conductivity-type thin film transistor constitute a CMOS circuit in the drive circuit section. It is 
characterized by for one [ at least ] thin film transistor of said first conductivity type and the second 
conductivity-type thin film transistors constituting a thin film transistor for pixels in a pixel field, and 
said capacitative element constituting retention volume to a liquid crystal cell in said pixel field. 

[0070] A LDD mold thin film transistor possessing a high concentration source drain field which 
[invention concerning claim 40] this invention connects conductively to a gate electrode, a gate insulator 
layer, a channel field, and this channel field through a low concentration source drain field, In a 
manufacture method of a semiconductor device of having a capacitative element which consists of the 
first polar zone which counters through a dielectric film, and the second polar zone The first production 
process which forms at least a semiconductor film which constitutes this channel field, this low 
concentration source drain field, and this first polar zone, It is characterized by including a gate 
electrode and the third production process which forms the second polar zone the second production 
process which introduces a donor or an acceptor, and an impurity that changes into these some 
semiconductor films in low concentration, and forms this low concentration source drain field and this 
first polar zone, and after this second production process termination. 

[0071] A LDD mold thin film transistor possessing a high concentration source drain field which 
[invention concerning claim 41] this invention connects conductively to a gate electrode, a gate insulator 
layer, a channel field, and this channel field through a low concentration source drain field, In a 
manufacture method of a semiconductor device of having a capacitative element which consists of the 
first polar zone which counters through a dielectric film, and the second polar zone The first production 
process which forms at least a semiconductor film which constitutes this channel field, this high 
concentration source drain field, and this first polar zone, It is characterized by including a gate 
electrode and the third production process which forms the second polar zone the second production 
process which introduces a donor or an acceptor, and an impurity that changes into these some 
semiconductor films in high concentration, and forms this high concentration source drain field and this 
first polar zone, and after this second production process termination. 

[0072] [Invention concerning claim 42] this invention minds a gate electrode, a gate insulator layer, a 
channel field, this channel field, an offset field containing an impurity of tales doses, and this offset 
field. An offset mold thin film transistor possessing a high concentration source drain field connected 
conductively to this channel field, In a manufacture method of a semiconductor device of having a 
capacitative element which consists of the first polar zone which counters through a dielectric film, and 
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the second polar zone The first production process which forms at least a semiconductor film which 
constitutes this channel field, this high concentration source drain field, and this first polar zone, It is 
characterized by including a gate electrode and the third production process which forms the second 
polar zone the second production process which introduces a donor or an acceptor, and an impurity that 
changes into these some semiconductor films in high concentration, and forms this high concentration 
source drain field and this first polar zone, and after this second production process termination. 

[0073] [Invention concerning claim 43] this invention for a start [ LDD mold ] possessing the first 
conductivity-type source drain field of high concentration connected conductively to a gate electrode, a 
gate insulator layer, a channel field, and this channel field through the first conductivity-type source 
drain field of low concentration A conductivity-type thin film transistor, The LDD type second 
conductivity-type thin film transistor possessing the second conductivity-type source drain field of high 
concentration connected conductively to a gate electrode, a gate insulator layer, a channel field, and this 
channel field through the second conductivity-type source drain field of low concentration. In a 
manufacture method of a semiconductor device of having a capacitative element which consists of the 
first polar zone which counters through a dielectric film, and the second polar zone For a start [ this / 
LDD mold ] at least A channel field and the first conductivity-type source drain field of low 
concentration of a conductivity-type thin film transistor, A channel field of this LDD type second 
conductivity-type thin film transistor, and the first production process which forms a semiconductor film 
which constitutes this first polar zone, It is characterized by including a gate electrode and the third 
production process which forms the second polar zone the second production process which introduces 
the first conductivity-type impurity into these some semiconductor films in low concentration, and 
forms this first conductivity-type source drain field of low concentration, and this first polar zone, and 
after this second production process termination. 

[0074] [Invention concerning claim 44] this invention for a start [ LDD mold ] possessing the first 
conductivity- type source drain field of high concentration connected conductively to a gate electrode, a 
gate insulator layer, a channel field, and this channel field through the first conductivity-type source 
drain field of low concentration A conductivity-type thin film transistor, The LDD type second 
conductivity-type thin film transistor possessing the second conductivity-type source drain field of high 
concentration connected conductively to a gate electrode, a gate insulator layer, a channel field, and this 
channel field through the second conductivity-type source drain field of low concentration, In a 
manufacture method of a semiconductor device of having a capacitative element which consists of the 
first polar zone which counters through a dielectric film, and the second polar zone For a start [ this / 
LDD mold ] at least A channel field and the first conductivity-type source drain field of high 
concentration of a conductivity-type thin film transistor, A channel field of this LDD type second 
conductivity-type thin film transistor, and the first production process which forms a semiconductor film 
which constitutes this first polar zone, It is characterized by including a gate electrode and the third 
production process which forms the second polar zone the second production process which introduces 
the first conductivity-type impurity into these some semiconductor films in high concentration, and 
forms this first conductivity-type source drain field of high concentration, and this first polar zone, and 
after this second production process termination. 

[0075] In a manufacture method of a semiconductor device of having indicated [invention concerning 
claim 45] this invention to claim 43 thru/or 44 The first conductivity-type impurity installation 
production process of low concentration which introduces the first conductivity-type impurity into this 
semiconductor film in low concentration in order to form the first conductivity-type source drain field of 
low concentration of a conductivity-type thin film transistor for a start [ said / LDD mold ], Or one low 
concentration impurity installation production process of the second conductivity-type impurity 
installation production process of low concentration which introduces the second conductivity-type 
impurity into this semiconductor film in low concentration in order to form the second conductivity-type 
source drain field of low concentration of said LDD type second conductivity-type thin film transistor is 
performed, without forming a mask. About a conductivity type and substantial high impurity 
concentration of a field where an impurity of both sides of this first conductivity-type impurity and this 
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second conductivity-type impurity is introduced, it is characterized by what a difference of the amount 
of installation of this first conductivity-type impurity and this second conductivity-type impurity 
prescribes. 

[0076] [Invention concerning claim 46] this invention for a start [ LDD mold ] possessing the first 
conductivity-type source drain field of high concentration connected conductively to a gate electrode, a 
gate insulator layer, the first channel field, and this first channel field through the first conductivity-type 
source drain field of low concentration A conductivity-type thin film transistor, A gate electrode, a gate 
insulator layer, the second channel field, and the second conductivity- type source drain field of high 
concentration, And the offset type second conductivity-type thin film transistor which possesses an 
offset field which has the same high impurity concentration with this second channel field between this 
second channel field edge and this second conductivity-type source drain field edge of high 
concentration, A capacitative element which consists of the first polar zone which counters through a 
dielectric film, and the second polar zone. The first production process which forms at least a 
semiconductor film which constitutes this first channel field, this first conductivity-type source drain 
field of low concentration, this second channel field, and this first polar zone in a manufacture method 
of a semiconductor device of having **, It is characterized by including a gate electrode and the third 
production process which forms the second polar zone the second production process which introduces 
the first conductivity-type impurity into these some semiconductor films in low concentration, and 
forms this first conductivity-type source drain field of low concentration, and this first polar zone, and 
after this second production process termination. 

[0077] [Invention concerning claim 47] this invention for a start [ LDD mold ] possessing the first 
conductivity-type source drain field of high concentration connected conductively to a gate electrode, a 
gate insulator layer, the first channel field, and this first channel field through the first conductivity-type 
source drain field of low concentration A conductivity-type thin film transistor, A gate electrode, a gate 
insulator layer, the second channel field, and the second conductivity-type source drain field of high 
concentration, And the offset type second conductivity-type thin film transistor which possesses an 
offset field which has the same high impurity concentration with this second channel field between this 
second channel field edge and this second conductivity-type source drain field edge of high 
concentration, A capacitative element which consists of the first polar zone which counters through a 
dielectric film, and the second polar zone, The first production process which forms at least a 
semiconductor film which constitutes this first channel field, this first conductivity-type source drain 
field of high concentration, this second channel field, and this first polar zone in a manufacture method 
of a semiconductor device of having **, It is characterized by including a gate electrode and the third 
production process which forms the second polar zone the second production process which introduces 
the first conductivity-type impurity into these some semiconductor films in high concentration, and 
forms this first conductivity-type source drain field of high concentration, and this first polar zone, and 
after this second production process termination. 

[0078] [Invention concerning claim 48] this invention for a start [ LDD mold ] possessing the first 
conductivity-type source drain field of high concentration connected conductively to a gate electrode, a 
gate insulator layer, the first channel field, and this first channel field through the first conductivity-type 
source drain field of low concentration A conductivity-type thin film transistor, A gate electrode, a gate 
insulator layer, the second channel field, and the second conductivity-type source drain field of high 
concentration, And the offset type second conductivity-type thin film transistor which possesses an 
offset field which has the same high impurity concentration with this second channel field between this 
second channel field edge and this second conductivity-type source drain field edge of high 
concentration, A capacitative element which consists of the first polar zone which counters through a 
dielectric film, and the second polar zone, The first production process which forms at least a 
semiconductor film which constitutes this first channel field, this second channel field, this second 
conductivity-type source drain field of high concentration, and this first polar zone in a manufacture 
method of a semiconductor device of having **, It is characterized by including a gate electrode and the 
third production process which forms the second polar zone the second production process which 
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introduces the second conductivity-type impurity into these some semiconductor films in high 
concentration, and forms this second conductivity-type source drain field of high concentration, and this 
first polar zone, and after this second production process termination. 

[0079] 

[Embodiment of the Invention] The example of this invention is explained with reference to a drawing. 
In addition, the example applied to the drive circuit built-in active-matrix substrate in a liquid crystal 
display explains the semiconductor device which any example explained below requires for this 
invention. However, the semiconductor device of this invention is applicable also to the semiconductor 
device constituted on [ other than a active-matrix substrate ] LSI or a ceramic substrate, moreover, the 
active-matrix substrate with which fundamental structures, such as TFT, showed any active-matrix 
substrate explained below to drawing 29 and abbreviation — it is the same, and since it is, in the 
following explanation, the same sign is given to the portion which has the function to correspond. 
Although the first conductivity type is used as N type and the second conductivity type is explained as P 
type by the example of ****, of course, the first conductivity type is used as P type, and it is good also 
considering the second conductivity type as N type. 

[0080] each example — each — the minimum number of manufacturing processes — every — although the 
semiconductor device which raised the electrical characteristics of TFT, and its manufacture method are 
indicated and it is, supposing it classifies them, it can divide roughly into an example 1 the group of 2 
and an example 3 thru/or the group of 16. 

[0081] An example 1 thru/or 2 correspond to invention concerning claim 1 thru/or 26. That is, it is on 
the same substrate considering the configuration which has TFT of the first conductivity type and the 
second conductivity type as the base. On the other hand, an example 3 thru/or 16 correspond to 
invention concerning claim 27 thru/or 48. That is, it is on the same substrate considering the 
configuration which has TFT and a capacitative element as the base. 

[0082] [Example 1] 

(Configuration of an AKUTETIBU matrix substrate) There is drawing 1 with the cross section showing 
typically the structure when applying the semiconductor device concerning this invention to the drive 
circuit built-in active-matrix substrate in a liquid crystal display. 

[0083] 3 type TFT is formed in the surface side of the base slack insulating substrate 2 of the active- 
matrix substrate 1 in drawing 1 . Being expressed to right-hand side is among them by TFT 10 (the first 
conductivity type TFT) for pixels of the first conductivity type. There is being expressed in the center by 
TFT20 (the first conductivity type TFT) for drive circuits of the first conductivity type, and being 
expressed to left-hand side is by TFT30' for drive circuits of the second conductivity type (the second 
conductivity type TFT). TFT30' for drive circuits of TFT20 for drive circuits of the first conductivity 
type and the second conductivity type constitutes the inverter of a drive circuit etc. as a CMOS circuit 
among these TFT(s). That is, the active-matrix substrate 1 shown in drawing 1 serves as a 
semiconductor device which has TFT of the first conductivity type, and TFT of the second conductivity 
type. 

[0084] As shown in drawing 2 (a), a liquid crystal display has the pixel field by which partition 
formation was carried out with a signal line 90 and the scanning line 91 on the active-matrix substrate, 
and the liquid crystal capacity 94 of the liquid crystal cell into which a picture signal is inputted through 
TFT92 for pixels exists there. Moreover, to a signal line 90, the data driver section 82 equipped with a 
shift register 84, a level shifter 85, the video line 87, and an analog switch 86 is formed on a active- 
matrix substrate. To the scanning line 91, the scan driver section 83 equipped with a shift register 88 and 
a level shifter 89 is formed on a active-matrix substrate. In addition, retention volume 40 is also formed 
in a pixel field between the scanning lines of the preceding paragraph. Here, although TFT for drive 
circuits is used for the level shifter, the analog switch, etc. including the shift register, it explains a shift 
register to an example. As two steps of inverters are shown in drawing 2 (b), the CMOS circuit is 
constituted from shift registers 84 and 88 by TFTnl and n2 of the first conductivity type, and TFTpl and 
p2 of the second conductivity type, respectively. TFTnl and n2 of the first conductivity type correspond 
to TFT20 for drive circuits of the first conductivity type shown in drawing 1 among these TFT(s), 
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TFTpl and p2 of the second conductivity type correspond to TFT30' for drive circuits of the second 
conductivity type shown in drawing 1 , and TFT92 for pixels corresponds to TFT 10 for pixels of the 
first conductivity type shown in drawing 1 . 

[0085] It sets to drawing 1 again. TFT10 for pixels of the first conductivity type and TFT20 for drive 
circuits of the first conductivity type It has the channel fields 13 and 23 for forming a channel among the 
source drain fields 11, 12, 21, and 22. These channel fields 13 and 23 It is including the low- 
concentration second conductivity-type impurity (acceptor impurity, such as boron (B) which shows P 
type conductivity by this example, aluminum (aluminum), a gallium (Ga), and an indium (In)). For a 
start moreover, TFT 10 for pixels of a conductivity type and TFT20 for drive circuits of the first 
conductivity type The low concentration source drain fields 111,121,211, and 221 of the first 
conductivity type which confronts each other through the gate insulator layers 14 and 24 to the edge of 
the gate electrodes 15 and 25, It has the high concentration source drain fields 1 12, 122, 212, and 222 of 
the first conductivity type to which the source drain electrodes 16, 17, 26, and 27 were connected 
electrically. In this example, since it is explaining using N type TFT as the first conductivity type TFT, 
there is an N type impurity contained to a source drain field with Lynn (P), an arsenic (As), antimony 
(Sb), etc. in which N type conductivity is shown. 

[0086] On the other hand, TFT30' for drive circuits of the second conductivity type has offset field 311' 
which confronts each other through the gate insulator layer 34 to the edge of the gate electrode 35 with 
the same high impurity concentration as the channel field 33 containing the low-concentration second 
conductivity-type impurity, and this channel field, 32 T, and the high concentration source drain fields 
312 and 322 of the second conductivity type to which the source drain electrodes 36 and 37 were 
connected electrically. 

[0087] The channel fields 13, 23, and 33 and the source drain fields 1 1, 12, 21, 22, 31, and 32 of TFT of 
both conductivity types consist of semiconductor films, such as silicon (Si) and germanium 
(germanium). As a class of semiconductor film, besides the film which consists of these 4 group element 
simple substance Silicon germanium (Six germaniuml-x ;0<x<l), 4 group element complex and gallium 
arsenides (GaAs), such as silicon carbide (Six Cl-x ;0<x<l) and germanium carbide (Gex Cl- 
x ;0<x<l). Further, the complex, a 3 group element and five-tribes elements, such as indium antimonide 
(InSb), and the complex which it is with 2 group elements, such as a cadmium selenium (CdSe), and a 
five-tribes element are also possible, and there is. Moreover, a single crystal condition, a polycrystal 
condition, a microcrystal condition, a mixed-crystal condition, an amorphous state, etc. are possible for 
the physical condition of these semiconductors, and there is. In this example, the silicon film (poly-Si 
film) in a polycrystal condition is used as a semiconductor film. 

[0088] Thus, in the constituted active-matrix substrate 1, since the channel dope is carried out by each 
with low-concentration boron ion, the channel fields 13, 23, and 33 have high impurity concentration in 
the about [ about 5x1017cm - ] abbreviation lxl016cm-three to three second conductivity-type field of 
low concentration. 

[0089] In the drive circuit section of this invention, since TFT of an offset mold or LDD structure is 
adopted even when many CMOS circuits are connected to a stage, the parasitic capacitance between 
gate electrode-source drain fields becomes small, and so, high-speed operation is possible and it is. 
Furthermore, the ON state current increases by making transistor size small (shortening channel length). 
In connection with this, the transistor capacity between gate-channels also becomes small and very high- 
speed actuation is realized. And since the impurity for forming a low concentration field in a source 
drain field is introduced in the same production process as a channel dope as mentioned later, there is 
also an advantage referred to as being able to reduce the number of manufacturing processes of the 
active-matrix substrate 1 . 

[0090] In the example of ****, although the channel dope was carried out with the impurity of the 
second conductivity type, even when the channel dope of the impurity of the first conductivity type is 
carried out, high-speed operation and reduction of the number of manufacturing processes can be aimed 
at. 

[0091] For a start moreover, TFT10 for pixels of a conductivity type, TFT20 for drive circuits of the 
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first conductivity type, and TFT30for drive circuits of second conductivity type ' It has the gate 
electrodes 15, 25, and 35 which confront each other through the gate insulator layers 14, 24, and 34 
(silicon oxide whose thickness is about 1200A) to the surface side of the channel fields 13, 23, and 33. 
Between each TFT, length, width of face, etc. of the channel fields 13, 23, and 33 may be made into the 
same size, and the balance of transistor capacity etc. may be secured. 

[0092] In the active-matrix substrate 1, the source drain fields 11, 12, 21, and 22 equip with the low 
concentration source drain fields 111, 121, 211, and 221 of the first conductivity type the portion which 
confronts each other through the gate insulator layers 14 and 24 to the edge of the gate electrodes 1 5 and 
25, and TFT 10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type have LDD structure. 

[0093] On the other hand, the source drain fields 31 and 32 have the portion which confronts each other 
through the gate insulator layer 34 to the edge of the gate electrode 35 by offset field 311' and 321', and 
this offset field 311' and 321' have high impurity concentration in the about [ about 5x10 17cm - ] 
abbreviation lxl016cm-three to three second conductivity-type field of low concentration as well as the 
channel field 33. 

[0094] In addition, it sets for a start to the source drain fields 11, 12, 21, and 22 of TFT10 for pixels of a 
conductivity type, and TFT20 for drive circuits of the first conductivity type. The field except the low 
concentration source drain fields 111, 121, 21 1, and 221 of the first conductivity type has high impurity 
concentration in the high concentration source drain fields 112, 122, 212, and 222 of the first about 
[ about 5x1020cm - ] abbreviation 5xl019cm-three to three conductivity type, these high concentration 
fields — receiving — every ~ the source drain electrodes 16, 17, 26, and 27 to TFT, such as a signal line 
and a pixel electrode, have connected electrically through the contact hole of an interlayer insulation 
film 4. 

[0095] In the source drain fields 31 and 32 of TFT30' for drive circuits of**** 2 conductivity type The 
portion which adjoins offset field 311' and 321' has high impurity concentration in the high 
concentration source drain fields 312 and 322 of the second about [ about 5x1 020cm - ] abbreviation 
5xl019cm-three to three conductivity type, and these high concentration fields are received. The source 
drain electrodes 36 and 37, such as a signal line and a pixel electrode, have connected electrically 
through the contact hole of an interlayer insulation film 4. 

[0096] In addition, in this invention, as for the second conductivity type TFT, source drain fields, offset 
fields, and all the channel fields have the same conductivity (P type conductivity), and, as for TFT of the 
first conductivity type, the channel field serves as the conductivity (P type conductivity) of reverse to a 
source drain field and a LDD field (N type conductivity). On the other hand, on the contrary, with the 
second conductivity type TFT, this thing [ that make an offset field and a channel field into the 
conductivity (N type conductivity) of reverse to a source drain field (P type conductivity), and source 
drain fields, LDD fields, and all the channel fields make the first conductivity type TFT the same 
conductivity (N type conductivity) ] is also possible, and occurs. However, in this case, at the time of 
ON of a transistor, a weak PN junction will be made between the channel (being reversed the second 
conductivity / P type conductivity) of the second conductivity type TFT, and an offset field and a source 
drain field (the first conductivity / N type conductivity), and the OFF state current will be restricted to it. 

[0097] (On-off current characteristic of TFT) In the on-off current characteristic of TFT constituted in 
this appearance, also in which TFT, since the portion which stands face to face against the edge of the 
gate electrodes 15, 25, and 35 is a low concentration field (the low concentration source drain fields 111, 
121,211, and 221 of the first conductivity type or offset field 311', 321'), the field strength in a drain 
edge is eased. So, a continuous line L3 shows the drain current- gate voltage characteristic of TFT 
(TFT 10 for pixels of the first conductivity type, and TFT20 for drive circuits of the first conductivity 
type) of the first conductivity type of LDD structure to drawing 3 . As dotted line L4' shows the drain 
current-gate voltage characteristic of TFT (TFT30' for drive circuits of the second conductivity type) of 
the second conductivity type of offset gate structure, any TFT has the remarkably small OFF state 
current of TFT first, so that it may compare with it. 
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[0098] Moreover, a continuous line L21 shows the withstand voltage property in TFT (TFT 10 for pixels 
of the first conductivity type, and TFT20 for drive circuits of the first conductivity type) of the first 
conductivity type of LDD structure to drawing 3 1 (a). To the appearance which showed the withstand 
voltage property in TFT of the second conductivity type of LDD structure to drawing 3 1 (b) as the 
continuous line L22, TFT of LDD structure Since withstand voltage is high as compared with TFT of 
self aryne structure, channel length not to mention the ability to shorten The withstand voltage property 
in TFT (TFT30' for drive circuits of the second conductivity type) of offset gate structure is further 
superior to the withstand voltage property in TFT of LDD structure. Therefore, since withstand voltage 
is remarkably high as compared with TFT of self aryne structure, TFT30' for drive circuits of the second 
conductivity type can also shorten channel length more. So, high-speed operation is realizable by 
reducing transistor capacity. 

[0099] Although the first conductivity type was used as the first conductivity type and the second 
conductivity type was used as the second conductivity type in the example of****, you may make it 
reverse. That is, TFT for pixels may consist of the second conductivity type. Although high impurity 
concentration of the offset field 311', 321', and the channel field 33 of TFT30' for drive circuits of**** 

2 conductivity type was made about [ about 5x1017cm - ] into abbreviation lxl016cm-3 to three, it is 
the thing of the property which should be set as the optimal value also about this concentration 
according to the specification of the active-matrix substrate 1 , channel length’s size, etc., is, and does not 
restrict to the above-mentioned numeric value. 

[0100] (The manufacture method of TFT) ** — the active-matrix substrate [ like ] 1 of structure can be 
manufactured by the following methods. In addition, each high impurity concentration is expressed with 
the high impurity concentration after activation annealing in the following explanation. 

[0101] As shown in drawing 4 (a), the silicon films 10a, 20a, and 30a and the gate insulator layers 14, 

24, and 34 of the second conductivity type of low concentration are formed in TFT10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
TFT30' for drive circuits of the second conductivity type among the surfaces of the insulating substrates 
2, such as a quartz substrate. 

[0102] it — first — the surface of the insulating substrates 2, such as a glass substrate and a quartz 
substrate, — LPCVD — after forming an intrinsic polish recon film using law or a plasma-CVD method, 
patterning of the polish recon film is carried out by the photolithography method, and it is made into the 
island- like silicon films 10a, 20a, and 30a (silicon film formation production process). In addition, after 
forming an amorphous silicon film, a polish recon film may grow up crystal grain with the laser 
annealing method or a solid phase grown method, and may be formed. 

[0103] next, the island-like silicon films 10a, 20a, and 30a — receiving — the oxidizing [ thermally ] 
method, a TEOS-CVD method, and LPCVD -- law, a plasma-CVD method, and HTO — thickness forms 
about 1500A and the gate insulator layers 14, 24, and 34 which consist of about 1200A silicon oxide as 
an example from about 200A by law etc. (gate insulator layer formation production process). 

[0104] After an appropriate time, by about 1200A, when the thickness of the gate insulator layers 14, 24, 
and 34 considers as about [ 1x1017cm - ] three impurity, it drives boron ion (the second conductivity- 
type impurity) into after an appropriate time with the dose of lxl012cm-2, and performs a channel dope 
(the second conductivity-type impurity installation production process of a channel dope production 
process / low concentration /1st impurity installation production process). 

[0105] Consequently, the island- like silicon films 10a, 20a, and 30a all turn into the silicon films 10a, 
20a, and 30a of the second conductivity type of low concentration. 

[0106] Next, as shown in drawing 4 (b), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, or a metal thin film are formed in the surface of the gate insulator layers 14, 24, 
and 34 (gate electrode formation production process). 

[0107] Next, the formation field of TFT30' for pixels of the second conductivity type is made into an 
open condition with the resist mask 61 about the formation field of wrap one side, TFT 10 for pixels of 
the first conductivity type, and TFT20 for drive circuits of the first conductivity type (1st mask 
formation production process). 
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In this condition, the formation field of TFT 10 for pixels of the first conductivity type and TFT20 for 
drive circuits of the first conductivity type is received. The ion implantation of the first conductivity- 
type impurity, for example, the phosphorus ion, is carried out with the dose of abbreviation 
1.0x1 01 3cm-2. High impurity concentration forms the low-concentration source drain fields 11, 12, 21, 
and 22 of abbreviation 1.0x1 01 8cm-3 in self align to the gate electrodes 15 and 25 (the first 
conductivity-type impurity installation production process of low concentration / 2nd impurity 
installation production process). In addition, the portion into which an impurity was not introduced 
serves as the channel fields 13 and 23. 

[0108] After an appropriate time, the resist mask 61 is removed. 

[0109] Next, as shown in drawing 4 (c), in addition to TFT 10 for pixels of the first conductivity type, 
and TFT20 for drive circuits of the first conductivity type, the wrap resist mask 62 is formed width also 
for the gate electrode 35 of TFT30' for drive circuits of the second conductivity type (2nd mask 
formation production process). Here, as for the distance of the edge of the resist mask 62, and the edge 
of the gate electrode 35, 0.5 micrometers - about 2.0 micrometers are suitable. 

[0110] In this condition, the ion implantation of the impurity, for example, boron ion, of the second 
conductivity type is carried out with the dose of 1 .0xl015cm-2 (the second conductivity-type impurity 
installation production process of high concentration / 3rd impurity installation production process). 
[0111] Consequently, the high concentration source drain fields 312 and 322 of the second conductivity 
type of 1 .0xl020cm-3 are formed in silicon film 30a of the second conductivity type of low 
concentration for the second conductivity-type high impurity concentration. On the other hand, as for the 
portion covered with the resist mask 62 among silicon film 30a of the second conductivity type of low 
concentration, the second conductivity-type high impurity concentration becomes offset field 31 1' of 
abbreviation 1.0xl017cm-3, and 321' as it is. Of course, there is a channel field 33, while the second 
conductivity-type high impurity concentration has been the second conductivity-type field of low 
concentration of abbreviation 1.0x1 01 7cm-3. 

[01 12] Thus, TFT30' for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 62 is removed. 

[0113] Next, as shown in drawing 4 (d), in addition to the formation field of TFT30' for drive circuits of 
the second conductivity type, the wrap resist mask 63 is formed width also for the gate electrodes 15 and 
25 of TFT10 for pixels of the first conductivity type, and TFT20 for drive circuits of the first 
conductivity type (3rd mask formation production process). Here, as for the distance of the edge of the 
resist mask 63, and the edge of the gate electrodes 15 and 25, 0.5 micrometers - about 2.0 micrometers 
are suitable. 

[0114] In this condition, the ion implantation of the impurity, for example, phosphorus ion, of the first 
conductivity type is carried out with the dose of 1 .0x101 5cm-2 (the first conductivity-type impurity 
installation production process of high concentration / 4th impurity installation production process). 
[0115] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of the first 
conductivity type of 1.0x1 020cm- 3 are formed in the low-concentration source drain fields 11, 12, 21, 
and 22 for file first conductivity-type high impurity concentration. On the other hand, as for the portion 
covered with the resist mask 63 among the low-concentration source drain fields 11, 12, 21, and 22, the 
first conductivity-type high impurity concentration serves as the low concentration source drain fields 
111, 121,211, and 222 of the first conductivity type of abbreviation 1.0x1 018cm-3 as it is. Of course, 
there are channel fields 13 and 23, while the second conductivity-type high impurity concentration has 
been the second conductivity-type field of low concentration of abbreviation 1.0xl017cm-3. 

[0116] Thus, TFT 10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type are formed. After an appropriate time, the resist mask 63 is removed. 

[0117] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 1 According to 3 times of the mask formation 
production processes for forming the resist masks 61-63, and 4 times of impurity installation production 
processes, the source drain field and channel field of TFT which take CMOS structure can be formed, 
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and the active-matrix substrate 1 can be manufactured. 

[0118] Thus, in making into a low concentration field the portion which stands face to face against the 
gate electrode 35, by the manufacture method of the active-matrix substrate 1 of this example, it is made 
the offset gate structure of having the same concentration with the same conductivity type as a channel 
instead of LDD structure, in TFT30' for drive circuits of the second conductivity type. For this reason, as 
compared with the conventional manufacture method explained with reference to drawing 33 (a) - (e), it 
is few by a unit of 1 time about both a mask formation production process and an impurity installation 
production process. That is, in this example, since the second conductivity-type impurity installation 
production process of low concentration is performed to the channel dope and coincidence to each 
channel field of TFT before performing a gate electrode formation production process, an impurity 
installation production process can be lessened 1 batch rather than the case where all TFT(s) are 
manufactured with LDD structure. Moreover, the 2nd conductivity-type impurity installation production 
process of low concentration is performed to a channel dope and coincidence to the last, and introduces 
the impurity of the first more high-concentration conductivity type into the source drain field of the first 
conductivity type, and the field which should become among the second conductivity-type fields of low 
concentration formed at this production process. Therefore, at the second conductivity-type impurity 
installation production process of low concentration, since a mask is not needed, a mask formation 
production process can also be lessened 1 batch rather than the case where all TFT(s) are manufactured 
with LDD structure. So, the electrical characteristics of TFT of a pixel field and the drive circuit section 
can be improved with the minimum number of manufacturing processes. 

[01 19] (The another manufacture method of TFT) The active-matrix substrate 1 of the example of**** 
can be manufactured also by the method explained below. 

[0120] As shown in drawing 5 (a), the silicon films 10a, 20a, and 30a and the gate insulator layers 14, 

24, and 34 of the second conductivity type of low concentration are formed in TFT10 for pixels, TFT20 
for drive circuits of the first conductivity type, and the formation field of TFT30' for drive circuits of the 
second conductivity type among the surfaces of the insulating substrates 2, such as a glass substrate and 
a quartz substrate. 

[0121] it — first — the surface of the insulating substrates 2, such as a quartz substrate, — LPCVD — after 
forming an intrinsic polish recon film using law or a plasma-CVD method, patterning of the polish recon 
film is carried out by the photolithography method, and it is made into the island-like silicon films 10a, 
20a, and 30a (silicon film formation production process). 

[0122] next, the island-like silicon films 10a, 20a, and 30a — receiving — the oxidizing [ thermally ] 
method, a TEOS-CVD method, and LPCVD — law, a plasma-CVD method, and HTO — thickness forms 
about 1500A and the gate insulator layers 14, 24, and 34 which consist of about 1200A silicon oxide as 
an example from about 200A by law etc. (gate insulator layer formation production process). 

[0123] After an appropriate time, boron ion (the second conductivity-type impurity) is driven into after 
an appropriate time with the dose of lxl012cm-2, and a channel dope is performed (the second 
conductivity-type impurity installation production process of a channel dope production process / low 
concentration /1st impurity installation production process). 

[0124] Consequently, the island-like silicon films 10a, 20a, and 30a all turn into the silicon films 10a, 
20a, and 30a of the second conductivity type of low concentration. 

[0125] Next, as shown in drawing 5 (b), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, or a metal thin film are formed in the surface of the gate insulator layers 14, 24, 
and 34 (gate electrode formation production process). 

[0126] The above production process is the same as that of the manufacture method explained with 
reference to drawing 4 (a) - (d), and there is. 

[0127] Next, in addition to the formation field of TFT30' for drive circuits of the second conductivity 
type, the wrap resist mask 71 is formed width also for the gate electrodes 15 and 25 of TFT 10 for pixels 
of the first conductivity type, and TFT20 for drive circuits of the first conductivity type (1st mask 
formation production process). Here, as for the distance of the edge of the resist mask 71, and the edge 
of the gate electrodes 15 and 25, 0.5 micrometers - about 2.0 micrometers are suitable. 
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[0128] In this condition, the ion implantation of the impurity, for example, phosphorus ion, of the first 
conductivity type is carried out with the dose of 1.0xl015cm-2 (the first conductivity-type impurity 
installation production process of high concentration / 2nd impurity installation production process). 
[0129] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of the first 
conductivity type of 1.0x1 020cm-3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for the first conductivity-type high impurity concentration. On 
the other hand, there is a portion covered with the resist mask 71 among the silicon films 10a and 20a of 
the second conductivity type of low concentration, while the second conductivity-type high impurity 
concentration has been the second conductivity-type field of low concentration of abbreviation 
1.0x1 01 7cm-3. 

[0130] After an appropriate time, the resist mask 71 is removed. 

[0131] Next, as shown in drawing 5 (c), in addition to TFT10 for pixels of the first conductivity type, 
and TFT20 for drive circuits of the first conductivity type, the wrap resist mask 72 is formed width also 
for the gate electrode 35 of TFT30' for drive circuits of the second conductivity type (2nd mask 
formation production process). Here, as for the distance of the edge of the resist mask 72, and the edge 
of the gate electrode 35, 0.5 micrometers - about 2.0 micrometers are suitable. 

[0132] It is in this condition, for example, the ion implantation of the boron ion is carried out with the 
dose of 1.0xl015cm-2 (the second conductivity-type impurity installation production process of high 
concentration / 3rd impurity installation production process). Consequently, the high concentration 
source drain fields 312 and 322 of the second conductivity type of 1.0xl020cm-3 are formed in silicon 
film 30a of the second conductivity type of low concentration for the second conductivity-type high 
impurity concentration. On the other hand, as for the portion covered with the resist mask 72 among 
silicon film 30a of the second conductivity type of low concentration, the second conductivity-type high 
impurity concentration becomes offset field 31 1' of abbreviation 1.0xl017cm-3, and 321' as it is. Of 
course, there is a channel field 33, while the second conductivity-type high impurity concentration has 
been the second conductivity-type field of low concentration of abbreviation 1.0xl017cm-3. 

[0133] Thus, TFT30' for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 72 is removed. 

[0134] Next, the formation field of TFT30' for pixels of the second conductivity type is made into an 
open condition with the resist mask 73 about the formation field of wrap one side, TFT 10 for pixels of 
the first conductivity type, and TFT20 for drive circuits of the first conductivity type (3rd mask 
formation production process). In this condition, the ion implantation of the phosphorus ion is carried 
out with the dose of abbreviation 1.0xl013cm-2 as opposed to the formation field of TFT10 for pixels of 
the first conductivity type, and TFT20 for drive circuits of the first conductivity type (the first 
conductivity-type impurity installation production process of low concentration / 4th impurity 
installation production process). 

[0135] Consequently, the low concentration source drain fields 111, 121,211, and 221 of the first 
conductivity type of abbreviation 1.0xl018cm-3 are formed in the source drain fields 10 and 20 for the 
first conductivity-type high impurity concentration in self align to the gate electrodes 15 and 25. In 
addition, the portion into which an impurity was not introduced serves as the channel fields 13 and 23. 
[0136] Thus, TFT10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type are formed. After an appropriate time, the resist mask 73 is removed. 

[0137] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 1 According to 3 times of the mask formation 
production processes for forming the resist masks 71-73, and 4 times of impurity installation production 
processes, the source drain field and channel field of TFT which take CMOS structure can be formed, 
and the active-matrix substrate 1 can be manufactured. 

[0138] ** — in making into a low concentration field the portion which stands face to face against the 
gate electrode 35 in TFT30' for drive circuits of the second conductivity type also by the manufacture 
method [ like ], it is made the offset gate structure of having the same concentration with the same 
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conductivity type as a channel instead of LDD structure. For this reason, as compared with the 
conventional manufacture method explained with reference to drawing 33 (a) - (e), it is few by a unit of 
1 time about both a mask formation production process and an impurity installation production process. 
So, the electrical characteristics of TFT of a pixel field and the drive circuit section can be improved 
with the minimum number of manufacturing processes. 

[0139] the example of a [example 2] book — every — it is about invention which improves the ON state 
current balance between TFT of the first conductivity type, and TFT of the second conductivity type by 
optimizing the channel dope conditions to TFT, and they omit explanation about the manufacture 
method while explaining it briefly with reference to drawing 1 about fundamental structure, since the 
fundamental structure and fundamental manufacture method are the same as that of an example 1 in 
general and there is. 

[0140] As this example is shown in drawing 1 , TFT10 for pixels of the first conductivity type and 
TFT20 for drive circuits of the first conductivity type It has the channel fields 13 and 23 for forming a 
channel among the source drain fields 11, 12, 21, and 22. These channel fields 13 and 23 It is including 
the low-concentration second conductivity-type impurity (acceptor impurity, such as boron (B) which 
shows P type conductivity by this example, aluminum (aluminum), a gallium (Ga), and an indium (In)). 
TFT 10 for pixels of the first conductivity type and TFT20 for drive circuits of the first conductivity type 
The low concentration source drain fields 111,121,121, and 122 of the first conductivity type which 
confronts each other through the gate insulator layers 14 and 24 to the edge of the gate electrodes 1 5 and 
25, It has the high concentration source drain fields 112, 122, 212, and 222 of the first conductivity type 
to which the source drain electrodes 16, 17, 26, and 27 were connected electrically. In this example, 
since it is explaining using N type TFT as the first conductivity type TFT, there is the first conductivity- 
type impurity contained to a source drain field with Lynn (P), an arsenic (As), antimony (Sb), etc. in 
which N type conductivity is shown. 

[0141] On the other hand, TFT30' for drive circuits of the second conductivity type has offset field 31 1' 
which confronts each other through the gate insulator layer 34 to the edge of the gate electrode 35 with 
the same high impurity concentration as the channel field 33 containing the low-concentration second 
conductivity-type impurity, and this channel field, 321', and the high concentration source drain fields 
312 and 322 of the second conductivity type to which the source drain electrodes 36 and 37 were 
connected electrically. 

[0142] Thus, in the constituted active-matrix substrate 1, that high impurity concentration is set up so 
that the conditions which the following explains may be fulfilled, for example, the channel fields 13, 23, 
and 33 have it by abbreviation 5xl016cm-3- abbreviation lxl018cm-3, although a channel dope is 
carried out with low-concentration boron ion and there are all as well as an example 1 in the second 
conductivity-type field of low concentration. Usually, TFT30' for drive circuits of the second 
conductivity type which has offset structure is in the orientation for the ON state current to become a 
little small as compared with TFT20 for drive circuits of the first conductivity type which has LDD 
structure. When the main reason was in the difference of the specific resistance of offset structure and 
LDD structure, and the second conductivity type is used as the second conductivity type and it moreover 
uses the first conductivity type as the first conductivity type, it originates further that the mobility of an 
electron hole is also small as compared with electronic mobility. 

[0143] So, in this example, by setting up more amounts of impurities by which a channel dope is carried 
out, make TFT30' for drive circuits of the second conductivity type (it is with the second conductivity 
type) into weak DEPURESHON mode, and let TFT20 for drive circuits of the first conductivity type (it 
is with the first conductivity type) be weak enhancing mode. Thereby, offset field 31 lof TFT30' for 
drive circuits of second conductivity type ' and 312' become the small LDD field of resistance 
substantially. And it becomes possible to arrange the level of the ON state current in an ON state (for 
example, TFT30' for drive circuits of the second conductivity type source drain voltage VDS= -5 V, gate 
voltage VGS= -10 V and TFT20 for drive circuits of the first conductivity type source drain voltage 
VDS= +5 V, gate voltage VGS= +10 V conditions) between TFT(s) of both conductivity types. 

[0144] Namely, as shown in drawing 6 , a continuous line L5 shows the drain current-gate voltage 
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characteristic of TFT (TFT 10 for pixels of the first conductivity type, and TFT20 for drive circuits of the 
first conductivity type) of the first conductivity type. Dotted line L6 shows the drain current-gate voltage 
characteristic of TFT (TFT30' for drive circuits of the second conductivity type) of the second 
conductivity type. The source drain voltage of TFT (TFT20 for drive circuits of the first conductivity 
type) of the first conductivity type VDS1, It is IDS1 about VGS1 and source drain current in gate 
voltage. It carries out. The source drain voltage of TFT (TFT30' for drive circuits of the second 
conductivity type) of the second conductivity type VDS2, It is IDS2 about VGS2 and source drain 
current in gate voltage. When it carries out, under |VDS1 |=|VDS2 | and the conditions of VGS1 =VGS 2 
= 0 IDS2 >IDS1 it changes — as - offset field 31 T of TFT (TFT30' for drive circuits of the second 
conductivity type) of the second conductivity type, 321', and every — the second conductivity-type high 
impurity concentration in the channel fields 13, 23, and 33 of TFT is set up. 

[0145] In other words, it is source drain current IDS 1 of TFT of the first conductivity type under the 
conditions of |VDS1 |=|VDS2 |. The continuous line L5 with which it expresses, Source drain current 
IDS 2 of TFT of the second conductivity type The value of the gate voltage corresponding to the 
intersection R with dotted line L6 to express (it is IDS1 =IDS2 at VGS1 =VGS2) The gate voltage field 
which is equivalent to the ON field side of source drain current IDS 1 in TFT20 for drive circuits of the 
first conductivity type (in TFT30' for drive circuits of the second conductivity type) Source drain current 
IDS 2 It is in the gate voltage field equivalent to an off field side, i.e., a positive gate voltage field. 

[0146] In addition, by reference, to drawing 6 , an alternate long and short dash line L3 shows the drain 
current-gate voltage characteristic of TFT (TFT 10 for pixels of the first conductivity type, and TFT20 
for drive circuits of the first conductivity type) of the first conductivity type concerning the example 1 
shown at drawing 3 , and alternate long and short dash line L4' shows the drain current-gate voltage 
characteristic of TFT (TFT30' for drive circuits of the second conductivity type) of the second 
conductivity type to an example 1 at it. 

[0147] Thus, in this example, the parasitism resistance resulting from this portion is reduced by making 
substantially offset field 31 lof TFT30' for drive circuits of second conductivity type ', and 312' into the 
small LDD field of resistance, moreover — if an offset field is compared with a LDD field — a thing with 
smaller LDD field resistance, although it is general and is In this example, about TFT30' for drive 
circuits of the second conductivity type of offset structure It considers as weak DEPURESHON mode. 
About TFT20 for drive circuits of the first conductivity type of LDD structure Since it has considered as 
weak enhancing mode, the larger gate bias value in the ON state of TFT30' for drive circuits of the 
second conductivity type of offset structure than the gate bias value in the ON state of TFT20 for drive 
circuits of the first conductivity type of LDD structure can be taken. If the example shown in drawing 6 
explains, the location of Intersection R will be set to VGS=+2V, and an ON state will be set to 
|VGS|=10V, for example, the property of expressing the gate bias value in the ON state of TFT30' for 
drive circuits of the second conductivity type of offset structure with alternate long and short dash line 
L4' when it carries out like this — about — the property of it being equivalent to -12V and expressing the 
gate bias value in the ON state of TFT20 for drive circuits of the first conductivity type of LDD 
structure with an alternate long and short dash line L3 — about — since it is equivalent to +8V, it 
becomes possible to balance the ON state current. Moreover, by this technique, it is also possible 
between TFT30' for drive circuits of the second conductivity type of offset structure, and TFT20 for 
drive circuits of the first conductivity type of LDD structure to make transistor capacity equivalent, and 
it is in it. That is, since the balance of the ON state current between TFT30' for drive circuits of the 
second conductivity type and TFT20 for drive circuits of the first conductivity type is secured by the 
channel dope (the amount of dopes in offset field 311' and 32 T), it can secure the balance of the 
transistor capacity between both TFT(s) by making channel length/channel width equivalent among both 
TFT(s). So, since transistor capacity is equivalent, and the ON state current is equivalent and it is, the 
CMOS circuit which carries out high-speed operation to stability can be obtained. 

[0148] ** — although the manufacture method [ like ] of TFT of a configuration omits explanation of the 
manufacture method since it is the same as that of an example 1 in general and there is, it is set as the 
optimal value about the amount of installation of the impurity to each field corresponding to the amount 
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of channel dopes. Moreover, the amount of optimal channel dopes changes with the quality of a gate 
insulator layer, qualities of a substrate protective coat (protective coat between a semiconductor layer 
and a substrate), etc. 

[0149] By forming offset field 311’ and 321' like the example of [modification of examples 1 and 2] 

**** If it is the method of making the portion which stands face to face against the gate electrode 35 a 
low concentration field, silicon film 10a, It replaces with the method of driving in boron ion (impurity of 
the second conductivity type of low concentration) in the second conductivity-type silicon film 
formation production process of low concentration, after forming the gate insulator layers 14, 24, and 34 
in 20a and 30a. Before forming the gate insulator layers 14, 24, and 34 to the silicon films 10a, 20a, and 
30a, boron ion may be driven in in the second conductivity-type silicon film formation production 
process of low concentration, and the gate insulator layers 14, 24, and 34 may be formed after that. 
[0150] Moreover, it replaces with the method of driving in the impurity of the second conductivity type 
of low concentration in the second conductivity-type silicon film formation production process of low 
concentration, after forming the intrinsic silicon films 10a, 20a, and 30a. B-2 H6 SiH6 The silicon film 
(a doped silicon film / doped semiconductor film) which doped low-concentration boron using mixed 
gas Silicon film 10a of the second conductivity type of low concentration, After forming with a CVD 
method as 20a and 30a, the gate insulator layers 14, 24, and 34 may be formed in it, and the production 
process shown in the production process shown in - (d) or drawing 4 (b) drawing 5 (b) - (d) may be 
performed after an appropriate time. 

[0151] Furthermore, by the manufacture method of the active-matrix substrate of this example, in any 
case, perform the second conductivity-type impurity installation production process of low 
concentration, a gate electrode formation production process, the first conductivity-type impurity 
installation production process of low concentration, the first conductivity-type impurity installation 
production process of high concentration, and the 2nd conductivity-type impurity installation production 
process of high concentration at least, but In between these production processes about the sequence The 
second conductivity-type impurity installation production process of low concentration is performed to 
the channel dope and coincidence to each channel field of TFT, before performing a gate electrode 
formation production process. As long as it performs a gate electrode as a mask after performing a gate 
electrode formation production process for the first conductivity-type impurity installation production 
process of low concentration, which production process sequence of the conditions A shown in a table 1 
- Conditions T may be used. 

[0152] 

[A table 1] 
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[0153] In a table 1, the second conductivity-type impurity installation production process of low 
concentration Namely, C/D (P-), Gate and the first conductivity-type impurity installation production 
process of low concentration for a gate electrode formation production process N-, They are N+ and the 
second conductivity-type impurity installation production process of high concentration about the first 
conductivity- type impurity installation production process of high concentration P+ It is shown, and 
there are conditions A of them in order of the production process explained with reference to drawing 4 , 
and they have the conditions C of them in order of the production process explained with reference to 
drawing 5 . 

[0 1 54] The second conductivity-type impurity installation production process of low concentration may 
be created at the production process which forms the doped semiconductor film containing the second 
conductivity-type impurity of low concentration. For example, when doping boron, it is obtained by 
introducing diboron hexahydride (B-2 H6) into a CVD furnace at a mono silane (SiH4), a disilane (Si 
two H6), and coincidence. When depositing these doped semiconductor film by the LPCPD method, the 
concentration of additives, such as diboron hexahydride, has 0.1 to desirable about 100 ppm, and, as for 
dilution gas, hydrogen, helium, and nitrogen are suitable. On the other hand, as for dilution gas, helium, 
an argon, etc. are suitable, although concentration is the same as the point and it is, when depositing by 
the PECVD method. In this way, after depositing a doped semiconductor film, patterning may be 
performed and a gate insulator layer may be further formed in the surface of a semiconductor film. 
[0155] Moreover, the method of driving in without carrying out mass separation of no ion generated 
from dopant gas as the impurity installation method, for example and the so-called ion doping method 
may be used. It is PH3, when it is this method, for example, drives the impurity of the first conductivity 
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type into high concentration. It contains about 1% to about 10%, and it is devoted, without carrying out 
mass separation of no ion generated from this mixed gas using the mixed gas which the remainder 
becomes from hydrogen gas or gaseous helium. On the other hand, it is PH3 when driving the impurity 
of the first conductivity type into low concentration. It is desirable to contain about 0.01% to about 1%, 
to devote oneself, without carrying out mass separation of the ion generated from pure hydrogen gas, 
after devoting oneself, without carrying out mass separation of no ion generated from the mixed gas 
which the remainder becomes from hydrogen gas etc., and to termination-ize irregular association in a 
silicon film. Furthermore, about the introductory method of an impurity, the plasma doping method, the 
laser doping method, etc. may be used other than ion-implantation or the ion doping method. 

[0156] In the active-matrix substrate 1 of this example, high impurity concentration of the low 
concentration source drain fields 111, 121,211, and 221 of the first conductivity type of TFT 10 for 
pixels of the first conductivity type and TFT20 for drive circuits of the first conductivity type is set to 
abbreviation 1.0xl018cm-3. Although high impurity concentration of the high concentration source 
drain fields 1 12, 122, 212, and 222 of the first conductivity type was set to abbreviation 1.0xl020cm-3 
About this concentration, it is the thing of the property which should be set as the optimal value 
according to the specification of the active-matrix substrate 1 etc., is, and does not restrict to the above- 
mentioned numeric value. It does not restrict to a resist mask about the quality of the material of a mask 
further again. 

[0157] [Example 3] 

(Configuration of a active-matrix substrate) There are a cross section showing typically the structure of a 
drive circuit built-in active-matrix substrate [ in / in drawing 7 / the liquid crystal display of this 
example ] and drawing 8 with the block diagram showing the configuration of a liquid crystal display 
typically. 

[0158] In drawing 7 , with the drive circuit built-in active-matrix substrate of the liquid crystal display 
of this example, TFT30 for drive circuits of the second conductivity type, TFT20 for drive circuits of the 
first conductivity type, TFT 10 for pixels of the first conductivity type, and retention volume 40 are 
formed on the same insulating substrate 2 so that the drive circuit section, a pixel field, and the retention 
volume formation field in this pixel field may be typically shown toward a right-hand side field from 
that left-hand side field. 

[0159] In this example, as shown in drawing 8 , retention volume 40 is formed in a pixel field between 
the scanning lines 91 of the preceding paragraph, and this retention volume 40 has the function which 
raises the maintenance property of the charge in a liquid crystal cell (liquid crystal capacity 94). what 
electric-conduction-ized the silicon film S2 by which coincidence formation was carried out with the 
silicon film SI for this retention volume 40 to form TFT 10 for pixels — lower layer lateral electrode 
section 40c (the first polar zone) — carrying out — this lower layer lateral electrode section 40c — 
receiving — the flare appearance from the scanning line 91 of the preceding paragraph — it is in the 
condition that the upper lateral electrode section 45 (the second polar zone) lapped the bottom. In 
addition, although retention volume 40 is constituted between the scanning lines 91 of the preceding 
paragraph in each pixel field, it may be constituted between the capacity lines of dedication. 

[0160] Again, in drawing 7 , TFT10 for pixels of the first conductivity type, TFT20 for drive circuits of 
the first conductivity type, and TFT30 for drive circuits of the second conductivity type all have the 
channel fields 13, 23, and 33 for forming a channel among the source drain fields 11, 12, 21, 22, 31, and 
32. Since the channel dope has been carried out with low-concentration boron ion, these channel fields 
13, 23, and 33 have high impurity concentration in the second conductivity-type field of low 
concentration of abbreviation lxl017cm-3. Therefore, the threshold voltage (Vth) of TFT20 for drive 
circuits of the first conductivity type and TFT30 for drive circuits of the second conductivity type is set 
as a predetermined value. Generally, as compared with electronic mobility, since it was small, the ON 
state current of TFT for drive circuits of the second conductivity type suited remarkable small 
orientation of mobility of an electron hole conventionally as compared with the ON state current of TFT 
for drive circuits of the first conductivity type. This trouble is mostly cancelable by adjusting Vth in this 
example. So, the balance of the ON state current between TFT(s) which constitute a CMOS circuit from 
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a active-matrix substrate 1 of this example is good. 

[0161] TFT 10 for pixels of the first conductivity type, TFT20 for drive circuits of the first conductivity 
type, and TFT30 for drive circuits of the second conductivity type have the gate electrodes 15, 25, and 
35 which confront each other through the gate insulator layers 14, 24, and 34 (silicon oxide whose 
thickness is about 1200A) to the surface side of the channel fields 13, 23, and 33. 

[0162] Thus, in the constituted active-matrix substrate 1, the source drain fields 11, 12, 21, 22, 31, and 
32 have the low concentration source drain fields 111, 121, 211, 221, 311, and 321 into the portion 
which confronts each other through the gate insulator layers 14, 24, and 34 to the edge of the gate 
electrodes 15, 25, and 35, and any TFT has LDD structure. 

[0163] In addition, the field except the low concentration source drain fields 111, 121, 211, 221, 311, 
and 321 has high impurity concentration for a start in the high concentration source drain fields 112, 

122, 212, 222, 312, and 322 of abbreviation lxl020cm-3 among the source drain fields 11, 12, 21, 22, 
31, and 32 of TFT10 for pixels of a conductivity type, TFT20 for drive circuits of the first conductivity 
type, and TFT30 for drive circuits of the second conductivity type, these high concentration fields -- 
receiving -- every — the source drain electrodes 16, 17, 26, 27, 36, and 37 to TFT, such as a signal line 
and a pixel electrode, have connected electrically through the contact hole of an interlayer insulation 
film 4. 

[0164] (On-off leak current characteristic of TFT) Since TFT constituted in this appearance has the 
portion which stands face to face against the edge of the gate electrodes 15, 25, and 35 in a low 
concentration field (low concentration source drain fields 111, 121,211, and 221), it is in the condition 
that the field strength in a drain edge was eased. So, as a continuous line L3 shows the drain current-gate 
voltage characteristic of TFT (TFT 10 for pixels of the first conductivity type, and TFT20 for drive 
circuits of the first conductivity type) of the first conductivity type to drawing 32 and a dotted line L4 
shows the drain current-gate voltage characteristic of TFT (TFT30 for drive circuits of the second 
conductivity type) of the second conductivity type, the OFF leakage current of TFT is remarkably small. 

[0165] Moreover, a continuous line L21 shows the withstand voltage property in TFT (TFT10 for pixels 
of the first conductivity type, and TFT20 for drive circuits of the first conductivity type) of the first 
conductivity type of LDD structure to drawing 3 1 (a). As a continuous line L22 shows the withstand 
voltage property in TFT of the second conductivity type of LDD structure to drawing 3 1 (b), since the 
withstand voltage between source drains is high as compared with TFT of self aryne structure, TFT of 
LDD structure can shorten channel length. 

[0166] (The manufacture method of TFT) ** — the active-matrix substrate [ like ] 1 of structure can be 
manufactured by the following methods. In addition, each high impurity concentration is expressed with 
the high impurity concentration after activation annealing in the following explanation. 

[0167] First, in order to adjust Vth of TFT, an impurity is introduced into a semiconductor film by low 
concentration. As shown in drawing 9 (a), namely, the inside of the surface of the insulating substrates 
2, such as a quartz substrate, To TFT 10 for pixels, TFT20 for drive circuits of the first conductivity type, 
TFT30 for drive circuits of the second conductivity type, and the formation field of retention volume 40 
For example, high impurity concentration forms the silicon films 10a, 20a, 30a, and 40a of the second 
conductivity type of low concentration of lxl017cm-3, the gate insulator layers 14, 24, and 34, and a 
dielectric film 44 in coincidence (the second conductivity-type silicon film formation production process 
of low concentration). 

[0168] it — the surface of an insulating substrate 2 — LPCVD — after forming an intrinsic polish recon 
film using law or a plasma-CVD method, patterning of the polish recon film is carried out by the 
photolithography method, and it is made into the island-like silicon films 10a, 20a, 30a, and 40a (silicon 
film formation production process). 

[0169] In addition, after forming an amorphous silicon film, a polish recon film may grow up crystal 
grain with the laser annealing method or a solid phase grown method, and may be formed, next, the 
island- like silicon films 10a, 20a, 30a, and 40a - receiving - the oxidizing [ thermally ] method, a 
TEOS-CVD method, and LPCVD — law, a plasma-CVD method, and HTO — the gate insulator layers 
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14, 24, and 34 which thickness becomes from the silicon oxide which is about 1200A, and a dielectric 
film 44 are formed in coincidence by law etc. (gate insulator layer formation production process). 

[0170] After an appropriate time, boron ion (the second conductivity-type impurity / the 2nd 
conductivity-type impurity) is driven into after an appropriate time with the dose of abbreviation 
lxl012cm-2, and a channel dope is performed (a channel dope production process /1st impurity 
installation production process). Consequently, as for the silicon films 10a, 20a, 30a, and 40a, high 
impurity concentration serves as the silicon films 10a, 20a, 30a, and 40a of the second conductivity type 
of low concentration of abbreviation lxl017cm-3. 

[0171] Next, as shown in drawing 9 (b), the wrap resist mask 101 is only formed [ the formation field of 
TFT30 for drive circuits of the second conductivity type ] width for the formation schedule field of the 
gate electrodes 15 and 25 with a wrap (1st mask formation production process). 

[0172] then, for example, phosphorus ion (the first conductivity-type impurity / the first conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl014cm-2 (the first 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / low concentration). 

[0173] Consequently, a conductivity type reverses the field where phosphorus ion was driven in among 
the silicon films 10a and 20a of the second conductivity type of low concentration, and high impurity 
concentration serves as the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation lxl019cm-3. Moreover, a conductivity type reverses silicon film 40a of • 
the second conductivity type of low concentration, and high impurity concentration is set to lower layer 
lateral electrode section 40c (the first polar zone) of the first conductivity type of low concentration of 
abbreviation lxl019cm-3. Moreover, the portion into which an impurity was not introduced serves as 
the channel fields 13 and 23. After an appropriate time, the resist mask 101 is removed. 

[0174] Next, as shown in drawing 9 (c), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, etc. are formed in the surface of the gate insulator layers 14, 24, and 34. The 
upper lateral electrode section 45 (the second polar zone) is formed in the surface of a dielectric film 44 
at coincidence (gate electrode formation production process). Besides, the layer lateral electrode sections 
45 may be some signal lines of the preceding paragraph. Thus, the retention volume 40 which lower 
layer lateral electrode section 40c and the upper lateral electrode section 45 counter through a dielectric 
film 44 is formed. 

[0175] Next, the wrap resist mask 102 is formed for the formation field of TFT10 for pixels of the first 
conductivity type, the formation field of TFT20 for drive circuits of the first conductivity type, and 
retention volume 40 (2nd mask formation production process). 

[0176] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2 (the second conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0177] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation l.lxl018cm-3 are formed in silicon film 30a of the second conductivity 
type of low concentration for high impurity concentration in self align to the gate electrode 35. In 
addition, the portion into which an impurity was not introduced serves as the channel field 33. After an 
appropriate time, the resist mask 102 is removed. 

[0178] Next, as shown in drawing 9 (d), the wrap resist mask 103 is formed [ the formation field of 
TFT 10 for pixels of the first conductivity type, the formation field of TFT20 for drive circuits of the first 
conductivity type, and retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask 
formation production process). 

[0179] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl015cm-2 (the second conductivity- type impurity installation production process of a 4th impurity 
installation production process / high concentration). 

[0180] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 31 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 103 among the source 
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drain fields 31 and 32 of the second conductivity type of low concentration, high impurity concentration 
serves as the low concentration source drain fields 311 and 321 of abbreviation l.lxl018cm-3 as it is. 
[0181] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 103 is removed. 

[0182] Next, as shown in drawing 9 (e), in addition to TFT30 for drive circuits of the second 
conductivity type, the wrap resist mask 104 is formed width also for the gate electrodes 15 and 25 (4th 
mask formation production process). 

[0183] Then, the ion implantation of the phosphorus ion is carried out with the dose of lxl015cm-2 (the 
first conductivity-type impurity installation production process of a 5th impurity installation production 
process / high concentration). 

[0184] Consequently, the high concentration source drain fields 112, 122, 221, and 222 of lxl020cm-3 
are formed in the source drain fields 1 1, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
104 among the source drain fields 11, 12, 21, and 22 of the first conductivity type of low concentration, 
high impurity concentration serves as the low concentration source drain fields 111, 121, 211, and 221 
of abbreviation lxl019cm-3 as it is. 

[0185] Thus, TFT10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type are formed. After an appropriate time, the resist mask 104 is removed. 

[0186] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 7 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 4 times of the mask formation production processes for 
forming the resist masks 101-104, and 5 times of impurity installation production processes. 

[0187] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 9 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of low concentration for 
forming the low concentration source drain fields 111, 121, 211, and 221 is performed, this production 
process is used, and lower layer lateral electrode section 40c is formed. Therefore, it is possible to 
reduce the number of mask formation production processes and the number of impurity installation 
production processes by a unit of 1 time as compared with the conventional manufacture method, and it 
is. So, each electrical characteristics of TFT can be improved, forming TFT and a capacitative element 
(retention volume 40) with the small number of manufacturing processes. 

[0188] In Table 2 thru/or a table 4 the 1st conductivity-type impurity installation production process of 
"C/D" low concentration for a channel dope production process In addition, "N -", The second 
conductivity-type impurity installation production process of "N+" low concentration for the first 
conductivity-type impurity installation production process of high concentration "P So that 
production process sequence may be shown omitting "P+" gate electrode formation production process 
for the second conductivity-type impurity installation production process of high concentration by "G" 
The second conductivity-type impurity installation production process of low concentration shown in 
drawing 9 (c), the second conductivity-type impurity installation production process of high 
concentration shown in drawing 9 (d), And the sequence is replaced between the first conductivity-type 
impurity installation production processes of high concentration shown in drawing 9 (e), Before forming 
the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, perform the first conductivity-type 
impurity installation production process of low concentration for forming the low concentration source 
drain fields 111, 121,211, and 221, and this production process is used. As long as it forms lower layer 
lateral electrode section 40c, you may be which production process sequence. 

[0189] 

[A table 2] 
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[0191] 

[A table 4] 
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[0192] The structure of the active-matrix substrate of the example of a [example 4] book is explained 
with reference to drawing 7 as well as an example 3. 

[0193] In drawin g 7 , the focus of the active-matrix substrate 1 of this example is in the point which 
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low-concentration-ized the low concentration source drain fields 111, 121,211, and 221 of TFT 10 for 
pixels of the first conductivity type, and TFT20 for drive circuits of the first conductivity type rather 
than lower layer lateral electrode section 40c of retention volume 40, manufacturing by the same routing 
counter as the manufacture method concerning an example 3. 

[0194] Namely, like an example 3, although lower layer lateral electrode section 40c of retention 
volume 40 has high impurity concentration in the first conductivity -type field of low concentration of 
abbreviation 1x101 9cm-3 The low concentration source drain fields 111, 121,211, and 221 of TFT 10 
for pixels of the first conductivity type, and TFT20 for drive circuits of the first conductivity type While 
being with the phosphorus ion (high impurity concentration about lxl 01 9cm- 3 phosphorus ion) of 
lower layer lateral electrode section 40c of retention volume 40, and an equivalent amount the [ into 
which the boron ion (high impurity concentration about l.lxl 01 8cm- 3 boron ion) of the low 
concentration fields 311 and 321 of TFT30 for drive circuits of the second conductivity type and an 
equivalent amount was introduced / low concentration ] — it is in the first conductivity-type field. 
Therefore, there is high impurity concentration of the low concentration source drain fields 111, 121, 
211, and 22 1 by abbreviation 9x101 8cm-3 . 

[0195] ** — the active-matrix substrate [ like ] 1 of a configuration can be manufactured by the 
manufacture method explained below. In addition, since the manufacture method explained below has 
the production process which is common in the example 3, it explains this production process briefly. 
[0196] First, as shown in drawing 10 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0197] Next, boron ion is driven in with the dose of lxl012cm-2, and a channel dope is performed (a 
channel dope production process /1st impurity installation production process). 

[0198] Next, as shown in drawing 10 (b), the wrap resist mask 201 is only formed [ the formation field 
of TFT30 for drive circuits of the second conductivity type ] width for the formation field of the gate 
electrodes 15 and 25 of TFT10 for pixels of the first conductivity type, and TFT20 for drive circuits of 
the first conductivity type with a wrap (1st mask formation production process). 

[0199] then, phosphorus ion — about 1 — the dose of xl014cm-2 — an ion implantation — carrying out 
(the first conductivity-type impurity installation production process of a 2nd impurity installation 
production process / low concentration) — high impurity concentration — about 1 — lower layer lateral 
electrode section 40c of the source drain fields 11, 12,21, and 22 of the first conductivity type of low 
concentration of xl019cm-3 and the first conductivity type of low concentration is formed. 

[0200] Next, as shown in drawing 10 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed (gate electrode formation production process). Thus, retention volume 
40 is formed. 

[0201] Each above production process is the same as the manufacture method concerning an example 3, 
and there is. 

[0202] Next, the wrap resist mask 202 is only formed [ the formation field of retention volume 40 ] 
width also for the gate electrodes 15 and 25 like the resist mask 201 with a wrap (2nd mask formation 
production process). 

[0203] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2 (the second conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0204] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation l.lxl018cm-3 are formed in silicon film 30a for high impurity 
concentration in self align to the gate electrode 35. 

[0205] On the other hand, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration are substantially low-concentration-ized with the boron ion driven in there, and the high 
impurity concentration of the source drain fields 11, 12, 11, and 12 of the first conductivity type of low 
concentration is set to abbreviation 9xl018cm-3. After an appropriate time, the resist mask 202 is 
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removed. 

[0206] Henceforth, like an example 3, as shown in drawing 10 (d), the wrap resist mask 203 is formed 
[ the formation field of TFT 10 for pixels of the first conductivity type, the formation field of TFT20 for 
drive circuits of the first conductivity type, and retention volume 40 ] width for the gate electrode 35 
with a wrap (3rd mask formation production process). 

[0207] then, boron ion (the second conductivity-type impurity) — about 1 — an ion implantation is 
carried out with the dose of xl015cm-2 (the second conductivity-type impurity installation production 
process of a 4th impurity installation production process / high concentration). Consequently, high 
impurity concentration serves as the high concentration source drain fields 312 and 322 of lxl020cm-3, 
and, as for the source drain fields 31 and 32 of the second conductivity type of low concentration, high 
impurity concentration serves as the low concentration source drain fields 311 and 321 of abbreviation 
l.lxl018cm-3. Thus, TFT30 for drive circuits of the second conductivity type is formed. After an 
appropriate time, the resist mask 203 is removed. 

[0208] Next, as shown in drawing 10 (e), in addition to TFT30 for drive circuits of the second 
conductivity type, the wrap resist mask 204 is formed width also for the gate electrodes 15 and 25 (4th 
mask formation production process). 

[0209] Then, the ion implantation of the phosphorus ion (the first conductivity-type impurity) is carried 
out with the dose of 1x101 5cm-2 (the first conductivity-type impurity installation production process of 
a 5th impurity installation production process / high concentration). 

[0210] Consequently, high impurity concentration serves as the high concentration source drain fields 
1 12, 122, 212, and 222 of lxl020cm-3, and, as for the source drain fields 11, 12, 21, and 22 of the first 
conductivity type of low concentration, high impurity concentration serves as the low concentration 
source drain fields 111, 121,211, and 221 of abbreviation 9xl018cm-3. Thus, TFT 10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. After an 
appropriate time, the resist mask 204 is removed. 

[0211] Consequently, the semiconductor device of active-matrix substrate 1 grade can be manufactured 
according to 4 times of the mask formation production processes for forming the resist masks 201-204, 
and 5 times of impurity installation production processes. 

[0212] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 10 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of low concentration for 
forming the low concentration source drain fields 111,121,211, and 221 is performed, this production 
process is used, and lower layer lateral electrode section 40c is formed. Therefore, the same effect as an 
example 3 is done so, such as it being possible to reduce the number of mask formation production 
processes and the number of impurity installation production processes by a unit of 1 time as compared 
with the conventional manufacture method, and being. 

[0213] Moreover, as shown in drawing 10 (c), in the second conductivity-type impurity installation 
production process of low concentration for forming the low concentration source drain fields 311 and 
321, the boron ion driven in at this time is driven also into the formation field of TFT10 for pixels of the 
first conductivity type, and TFT20 for drive circuits of the first conductivity type, and it is. That is, the 
second conductivity -type impurity installation production process of low concentration for forming the 
low concentration source drain fields 311 and 321 is used, and the high impurity concentration of the 
source drain fields 11, 12, 21, and 22 of the first conductivity type of low concentration is changed. The 
low concentration source drain fields 111, 121,211, and 221 low-concentration-ized rather than lower 
layer lateral electrode section 40c of retention volume 40 can be formed without increasing a routing 
counter as compared with an example 3 for this reason. So, each electrical characteristics of TFT can be 
further improved by the small routing counter. 

[0214] In addition, the second conductivity-type impurity installation production process of low 
concentration shown in drawing 10 (c) like an example 3 as shown in a table 2 thru/or a table 4, The 
sequence is replaced between the second conductivity-type impurity installation production process of 
high concentration shown in drawing 10 (d), and the first conductivity-type impurity installation 
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production process of high concentration shown in drawing 10 (e), Before forming the gate electrodes 
15, 25, and 35 and the upper lateral electrode 45 As long as it performs the first conductivity-type 
impurity installation production process of low concentration for forming the low concentration source 
drain fields 111, 121,211, and 221, it uses this production process and it forms lower layer lateral 
electrode section 40c, you may be which production process sequence. 

[0215] In [example 5] drawing 10 (c), the second conductivity-type impurity installation production 
process of low concentration for forming the low concentration source drain fields 311 and 321 may be 
used, and one high impurity concentration of the source drain fields 11, 12, 21, and 22 of the first 
conductivity type of low concentration may be changed. 

[0216] For example, in this example, high impurity concentration of the low concentration source drain 
fields 111 and 121 of TFT 10 for pixels of the first conductivity type shown in drawing 7 is low- 
concentration-ized rather than the low concentration source drain fields 211 and 221 of TFT for drive 
circuits of the first conductivity type, manufacturing by the same routing counter as the manufacture 
method concerning examples 3 and 4. Namely, in the active-matrix substrate 1 of this example, like an 
example 3, although the low concentration source drain fields 211 and 221 of lower layer lateral 
electrode section 40c of retention volume 40 and TFT for drive circuits of the first conductivity type 
have high impurity concentration in the first conductivity-type field of low concentration of abbreviation 
1x101 9cm-3 The low concentration source drain fields 111 and 121 of TFT for pixels of the first 
conductivity type With the phosphorus ion (high impurity concentration about 1x1019cm- 3 phosphorus 
ion) of lower layer lateral electrode section 40c of retention volume 40, and an equivalent amount the 
[ into which the boron ion (high impurity concentration about 1.1x101 8cm- 3 boron ion) of the low 
concentration fields 31 1 and 321 of TFT30 for drive circuits of the second conductivity type and an 
equivalent amount was introduced / low concentration ] — it is in the first conductivity-type field. 
Therefore, there is high impurity concentration of the low concentration source drain fields 111 and 121 
by abbreviation 9x101 8cm-3. 

[0217] ** — in manufacturing the active-matrix substrate 1 of a configuration [ like ], the following 
manufacture methods are used by this example. 

[0218] First, as shown in drawing 1 1 (a), after forming the island- like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0219] After an appropriate time, boron ion is driven into after an appropriate time with the dose of 
lxl012cm-2, and a channel dope is performed (1st impurity installation production process). 

[0220] Next, as shown in drawing 1 1 (b), the wrap resist mask 301 is formed [ the formation field of 
TFT30 for drive circuits of the second conductivity type ] width for the formation field of the gate 
electrodes 15 and 25 of TFT 10 for pixels of the first conductivity type, and TFT20 for drive circuits of 
the first conductivity type with a wrap (1st mask formation production process). 

[0221] then, phosphorus ion — about 1 — the dose of xl014cm-2 — an ion implantation — carrying out 
(the first conductivity-type impurity installation production process of a 2nd impurity installation 
production process / low concentration) — high impurity concentration — about 1 — the source drain 
fields 11, 12,21, and 22 of the first conductivity type of low concentration of x 1 0 1 9cm-3 and lower 
layer lateral electrode section 40c are formed. 

[0222] Next, as shown in drawing 1 1 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed. Thus, retention volume 40 is formed. 

[0223] Each above production process is the same as the manufacture method concerning examples 3 
and 4, and there is. 

[0224] Next, the wrap resist mask 302 is only formed [ TFT20 for drive circuits of the first conductivity 
type, and the formation field of retention volume 40 ] width also for the gate electrode 15 like the resist 
mask 301 with a wrap (2nd mask formation production process). 

[0225] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2 (the second conductivity-type impurity installation production process of a 3rd impurity 
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installation production process / low concentration). 

[0226] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation 1. 1x101 8cm-3 are formed in silicon film 30a for high impurity 
concentration in self align to the gate electrode 35. Moreover, the source drain fields 1 1 and 12 of the 
first conductivity type of low concentration are substantially low-concentration-ized with the boron ion 
driven in there, and the high impurity concentration of the source drain fields 1 1 and 12 of the first 
conductivity type of low concentration is set to abbreviation 9xl018cm-3. After an appropriate time, the 
resist mask 302 is removed. 

[0227] Henceforth, like an example 3, as shown in drawing 1 1 (d), the wrap resist mask 303 is formed 
[ the formation field of TFT10 for pixels of the first conductivity type, the formation field of TFT20 for 
drive circuits of the first conductivity type, and retention volume 40 ] width for the gate electrode 35 
with a wrap (3rd mask formation production process). 

[0228] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl015cm-2 (the second conductivity- type impurity installation production process of a 4th impurity 
installation production process / high concentration). 

[0229] Consequently, high impurity concentration serves as the high concentration source drain fields 
312 and 322 of lxl020cm-3, and, as for the source drain fields 31 and 32 of the second conductivity 
type of low concentration, high impurity concentration serves as the low concentration source drain 
fields 311 and 321 of abbreviation l.lxl018cm-3. Thus, TFT30 for drive circuits ofthe second 
conductivity type is formed. After an appropriate time, the resist mask 303 is removed. 

[0230] Next, as shown in drawing 1 1 (e), in addition to TFT30 for drive circuits of the second 
conductivity type, the wrap resist mask 304 is formed width also for the gate electrodes 15 and 25 (4th 
mask formation production process). 

[0231] Then, the ion implantation of the phosphorus ion (the first conductivity-type impurity) is carried 
out with the dose of lxl015cm-2 (the first conductivity-type impurity installation production process of 
a 5th impurity installation production process / high concentration). 

[0232] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of lxl020cm-3 
and high impurity concentration serve as the low concentration source drain fields 111 and 121 of 
abbreviation 9x101 8cm-3, and, as for the source drain fields 11, 12, 21, and 22 ofthe first conductivity 
type of low concentration, high impurity concentration serves as [ high impurity concentration ] the low 
concentration source drain fields 211 and 221 of abbreviation lxl019cm-3. Thus, TFT10 for pixels of 
the first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. After an 
appropriate time, the resist mask 304 is removed. 

[0233] Therefore, the semiconductor device of active-matrix substrate 1 grade can be manufactured 
according to 4 times of the mask formation production processes for forming the resist masks 301-304, 
and 5 times of impurity installation production processes. 

[0234] thus, doing so the same effect as examples 3 and 4 by the manufacture method of the active- 
matrix substrate 1 of this example — in addition, the second conductivity-type impurity installation 
production process of low concentration for forming the low concentration source drain fields 311 and 
321 like shown in drawing 11 (c) is used, and the high impurity concentration of the source drain fields 
1 1 and 12 of the first conductivity type of low concentration is changed. Lower layer lateral electrode 
section 40c of retention volume 40 and the low concentration source drain fields 111 and 121 low- 
concentration-ized rather than the low concentration source drain fields 211 and 221 can be formed 
without increasing a routing counter as compared with examples 3 and 4 for this reason. So, the high 
impurity concentration of the low concentration source drain fields 21 1 and 221 of TFT20 for drive 
circuits of the first conductivity type and lower layer lateral electrode section 40c is left as it is, the low 
concentration source drain fields 111 and 121 of TFT 10 for pixels are low-concentration-ized, and each 
electrical characteristics of TFT can be optimized for every field by the small routing counter, such as 
reducing further the OFF leakage current of TFT10 for pixels, without sacrificing the working speed in a 
drive circuit. 

[0235] In addition, between the second conductivity-type impurity installation production process of low 
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concentration shown in drawing 1 1 (c), the second conductivity-type impurity installation production 
process of high concentration shown in drawing 1 1 (d), and the first conductivity-type impurity 
installation production process of high concentration shown in drawing 1 1 (e), of course, sequence may 
be replaced and it occurs. 

[0236] There is [example 6] drawing 12 with the cross section showing typically the structure of the 
drive circuit built-in active-matrix substrate in the liquid crystal display of this example. 

[0237] In drawing 12 , with the drive circuit built-in active-matrix substrate 1 of the liquid crystal 
display of this example, since the channel dope has been carried out with low-concentration boron ion, 
TFT 10 for pixels of the first conductivity type, TFT20 for drive circuits of the first conductivity type, 
and the channel fields 13, 23, and 33 of TFT30' for drive circuits of the second conductivity type have 
high impurity concentration in the second conductivity-type field of low concentration of abbreviation 
lxl017cm-3. Therefore, TFT10 for pixels of the first conductivity type, TFT20 for drive circuits of the 
first conductivity type, and the threshold voltage of TFT30' for drive circuits of the second conductivity 
type are set as a predetermined value. 

[0238] Thus, in the constituted active-matrix substrate 1, the source drain fields 11, 12, 21, and 22 equip 
with the low concentration source drain fields 111,121,211, and 221 the portion which confronts each 
other through the gate insulator layers 14 and 24 to the edge of the gate electrodes 15 and 25, and TFT 10 
for pixels of the first conductivity type and TFT20 for drive circuits of the first conductivity type have 
LDD structure. 

[0239] On the other hand, TFT30' for drive circuits of the second conductivity type has offset gate 
structure, and there is a portion which confronts each other through the gate insulator layer 34 to the 
edge of the gate electrode 35 by offset field 311' and 321' in the source drain fields 31 and 32. This 
offset field 31 T and 321' have high impurity concentration in the second conductivity-type field of low 
concentration of abbreviation lxl017cm-3 as well as the channel field 33. 

[0240] Moreover, in retention volume 40, the lower layer lateral electrode section 40c exists in the first 
conductivity-type field of low concentration by which coincidence formation was carried out with the 
low concentration source drain fields 111, 121, 211, and 221. 

[0241] In addition, the field except the low concentration source fields 111 and 211 and the low 
concentration drain fields 121 and 221 has high impurity concentration for a start in the high 
concentration source drain fields 1 12, 122, 212, and 222 of abbreviation lxl020cm-3 among the source 
fields 1 1 and 21 of TFT 10 for pixels of a conductivity type, and TFT20 for drive circuits of the first 
conductivity type, and the drain fields 12 and 22. these high concentration fields — receiving — every — 
the source drain electrodes 16, 17, 26, and 27 to TFT, such as a signal line and a pixel electrode, have 
connected electrically through the contact hole of an interlayer insulation film 4. In the source drain 
fields 31 and 32 of TFT30' for drive circuits of**** 2 conductivity type, the source drain electrodes 36 
and 37, such as a signal line, have connected [ the high impurity concentration which adjoins offset field 
311' and 321' ] electrically through the contact hole of an interlayer insulation film 4 to the high 
concentration source drain fields 312 and 322 of abbreviation lxl020cm-3. 

[0242] (On-off leak current characteristic of TFT) In the active-matrix substrate 1 constituted in this 
appearance, since TFT of offset gate structure has an on-off leak current characteristic equivalent to TFT 
of LDD structure, any TFT has remarkably small off leakage current. Moreover, TFT of offset gate 
structure shows a property equivalent to TFT of LDD structure also in a withstand voltage property. 
Therefore, since withstand voltage is high as compared with TFT of self aryne structure, any TFT can 
shorten channel length. 

[0243] (The manufacture method of TFT) ** — the active-matrix substrate [ like ] 1 of structure can be 
manufactured by the following methods. 

[0244] First, as shown in drawing 13 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 like an example 3 (silicon film formation production 
process), the gate insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer 
formation production process). 

[0245] Next, boron ion is driven in with the dose of lxl012cm-2, and a channel dope is performed (a 
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channel dope production process /1st impurity installation production process). 

[0246] Next, as shown in drawing 13 (b), the wrap resist mask 401 is only formed [ the formation field 
of TFT30' for drive circuits of the second conductivity type ] width for the formation field of the gate 
electrodes 15 and 25 of TFT 10 for pixels of the first conductivity type, and TFT20 for drive circuits of 
the first conductivity type with a wrap (1st mask formation production process). 

[0247] then, phosphorus ion — about 1 — the dose of xl014cm-2 — an ion implantation — carrying out 
(the first conductivity-type impurity installation production process of a 2nd impurity installation 
production process / low concentration) — high impurity concentration — about 1 — the source drain 
fields 11, 12, 21, and 22 of the first conductivity type of low concentration of xl019cm-3 and lower 
layer lateral electrode section 40c are formed. 

[0248] Next, as shown in drawing 13 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed. Thus, retention volume 40 is formed. 

[0249] Next, the wrap resist mask 402 is formed [ TFT 10 for pixels of the first conductivity type, TFT20 
for drive circuits of the first conductivity type, and the formation field of retention volume 40 ] width 
also for the gate electrode 35 with a wrap (2nd mask formation production process). 

[0250] In this condition, the ion implantation of the boron ion is carried out with the dose of 1x1015cm- 
2 (the second conductivity-type impurity installation production process of high concentration / 3rd 
impurity installation production process). 

[0251] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in silicon film 30a of the second conductivity type of low concentration for high impurity concentration. 
On the other hand, as for the portion covered with the resist mask 402 among silicon film 30a of the 
second conductivity type of low concentration, high impurity concentration becomes offset field 31 T of 
abbreviation lxl017cm-3, and 321' as it is. Of course, there is a channel field 33, while high impurity 
concentration has been the second conductivity-type field of low concentration of abbreviation 
lxl017cm-3. 

[0252] Thus, TFT30' for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 402 is removed. 

[0253] Next, as shown in drawing 13 (d), in addition to the formation field of TFT30' for drive circuits 
of the second conductivity type, the wrap resist mask 403 is formed width also for the gate electrodes 1 5 
and 25 (3rd mask formation production process). 

[0254] Then, the ion implantation of the phosphorus ion (the first conductivity-type impurity) is carried 
out with the dose of 1x101 5cm-2 (the first conductivity-type impurity installation production process of 
a 4th impurity installation production process / high concentration). 

[0255] Consequently, high impurity concentration serves as the high concentration source drain fields 
1 12, 122, 212, and 222 of lxl020cm-3, and, as for the source drain fields 11, 12, 21, and 22 of the first 
conductivity type of low concentration, high impurity concentration serves as the low concentration 
source drain fields 111, 121,211, and 221 of abbreviation lxl019cm-3. Thus, TFT 10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. After an 
appropriate time, the resist mask 403 is removed. 

[0256] Therefore, the semiconductor device of active-matrix substrate 1 grade can be manufactured 
according to 3 times of the mask formation production processes for forming the resist masks 401-403, 
and 4 times of impurity installation production processes. 

[0257] Thus, by the manufacture method of the active-matrix substrate 1 of this example, as shown in 
drawing 13 (b), before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, the 
first conductivity-type impurity installation production process of low concentration for forming the low 
concentration source drain fields 111, 121,211, and 221 is performed, this production process is used, 
and lower layer lateral electrode section 40c is formed. Therefore, it is possible to reduce the number of 
mask formation production processes and the number of impurity installation production processes as 
compared with the conventional manufacture method, and it is. 

[0258] Furthermore, in making into a low concentration field the portion which stands face to face 
against the gate electrode 35 in TFT30' for drive circuits of the second conductivity type, as shown in 
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drawing 13 (c), in this example, it is not as LDD structure but as offset gate structure. For this reason, as 
compared with an example 3, it is few by a unit of 1 time about both a mask formation production 
process and an impurity installation production process. That is, as compared with the conventional 
manufacture method, it is few by a unit of 2 times about both a mask formation production process and 
an impurity installation production process. So, the electrical characteristics of TFT of a pixel field and 
the drive circuit section can be improved with the smallest number of manufacturing processes. 

[0259] In Table 5 and a table 6 the 1st conductivity-type impurity installation production process of 
"C/D" low concentration for a channel dope production process In addition, "N The second 
conductivity-type impurity installation production process of "N+" high concentration for the first 
conductivity-type impurity installation production process of high concentration "P+", Before forming 
the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, omitting a gate electrode formation 
production process by "G" so that production process sequence may be shown As long as it performs the 
first conductivity-type impurity installation production process of low concentration for forming the low 
concentration source drain fields 111, 121, 211, and 221, it uses this production process and it forms 
lower layer lateral electrode section 40c, you may be which production process sequence. 

[0260] ’ 

[A table 5] 
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[0262] There is [example 7] drawing 14 with the cross section showing typically the structure of the 
drive circuit built-in active-matrix substrate in the liquid crystal display of this example. 

[0263] In drawing 14 in the drive circuit built-in active-matrix substrate 1 of the liquid crystal display of 
this example TFT 10 for pixels of the first conductivity type, TFT20 for drive circuits of the first 
conductivity type, and TFT30 for drive circuits of the second conductivity type All have LDD structure, 
and since the channel dope of the channel fields 13, 23, and 33 has been carried out with low- 
concentration boron ion also in which TFT, there is high impurity concentration in the second 
conductivity-type field of low concentration of abbreviation 1x101 7cm-3. 

[0264] In this example, 40d (the first polar zone) of lower layer lateral electrode sections of retention 
volume 40 has the high impurity concentration by which coincidence formation was carried out with the 
high concentration source drain fields 1 12, 122, 212, and 222 of TFT10 for pixels of the first 
conductivity type, and TFT20 for drive circuits of the first conductivity type in the first conductivity- 
type field of high concentration of lxl020cm-3. 

[0265] ** — the active-matrix substrate [ like ] 1 of structure can be manufactured by the following 
methods. 

[0266] First, as shown in drawing 15 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0267] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0268] Next, as shown in drawing 15 (b), the wrap resist mask 501 is formed width for the formation 
schedule field of the gate electrodes 15 and 25 which form the formation field of TFT30 for drive 
circuits of the second conductivity type behind with a wrap (1st mask formation production process). 
[0269] then, for example, phosphorus ion (the first conductivity-type impurity / the first conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the first 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0270] Consequently, a conductivity type reverses the field where phosphorus ion was driven in among 
the silicon films 10a and 20a of the second conductivity type of low concentration, and high impurity 
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concentration serves as the high concentration source drain fields 112, 122, 212, and 222 of abbreviation 
lxl020cm-3. Moreover, a conductivity type also reverses silicon film 40a of the second conductivity 
type of low concentration, and high impurity concentration serves as 40d of about lxl 020cm - lower 
layer lateral electrode sections of the first conductivity type of high concentration of 3. After an 
appropriate time, the resist mask 501 is removed. 

[0271] Next, as shown in drawing 15 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 (the second polar zone) are formed (gate electrode formation production process). 
Thus, the retention volume 40 which 40d of lower layer lateral electrode sections and the upper lateral 
electrode section 45 counter through a dielectric film 44 is formed. 

[0272] Next, the wrap resist mask 502 is formed for TFT 10 for pixels of the first conductivity type, 
TFT20 for drive circuits of the first conductivity type, and the formation field of retention volume 40 
(2nd mask formation production process). 

[0273] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2 (the second conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0274] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation 1. 1x101 8cm- 3 are formed in silicon film 30a of the second conductivity 
type of low concentration for high impurity concentration in self align to the gate electrode 35. In 
addition, the portion into which an impurity was not introduced serves as the channel field 33. After an 
appropriate time, the resist mask 502 is removed. 

[0275] Next, as shown in drawing 15 (d), the wrap resist mask 503 is formed for the formation field of 
TFT30 for drive circuits of the second conductivity type (3rd mask formation production process). 

[0276] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
lxl013cm-2 (the first conductivity-type impurity installation production process of a 4th impurity 
installation production process / low concentration). 

[0277] Consequently, the low concentration source drain fields 211 and 221 of abbreviation 
0.9x101 8cm-3 are formed in the silicon films 10a and 20a of the second conductivity type of low 
concentration inserted into the high concentration source drain fields 112, 122, 212, and 222 for high 
impurity concentration in self align to the gate electrodes 15 and 25. In addition, the portion into which 
an impurity was not introduced serves as the channel fields 23 and 33. Thus, TFT10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. After an 
appropriate time, the resist mask 503 is removed. 

[0278] Next, as shown in drawing 15 (e), the wrap resist mask 504 is formed [ TFT10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
retention volume 40 ] width for the gate electrode 35 with a wrap (4th mask formation production 
process). Here, as for the distance of the edge of the resist mask 504, and the edge of the gate electrode 
35, 0.5 micrometers - about 2 micrometers are suitable. 

[0279] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
1x101 5cm-2 (the second conductivity-type impurity installation production process of a 5th impurity 
installation production process / high concentration). 

[0280] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 31 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 504 among the source 
drain fields 31 and 32 of the second conductivity type of low concentration, high impurity concentration 
serves as the low concentration source drain fields 311 and 321 of abbreviation l.lxl 01 8cm-3 as it is. 
[0281] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 504 is removed. 

[0282] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 14 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 4 times of the mask formation production processes for 
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forming the resist masks 501-504, and 5 times of impurity installation production processes. 

[0283] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 15 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of high concentration 
for forming the high concentration source drain fields 112, 122, 212, and 222 is performed, this 
production process is used, and 40d of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes by a unit 
of 1 time, and it is. So, each electrical characteristics of TFT can be improved, forming TFT and a 
capacitative element (retention volume 40) with the small number of manufacturing processes. 

[0284] In Table 7 the first conductivity-type impurity installation production process of "C/D" low 
concentration for a channel dope production process In addition, "N -", The second conductivity-type 
impurity installation production process of "N+" low concentration for the first conductivity-type 
impurity installation production process of high concentration "P -", So that "P+" gate electrode 
formation production process may be omitted for the second conductivity-type impurity installation 
production process of high concentration by "G" and production process sequence may be shown Before 
forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, perform the first 
conductivity-type impurity installation production process of high concentration for forming the high 
concentration source drain fields 1 12, 122, 212, and 222, and this production process is used. As long as 
it forms 40d of lower layer lateral electrode sections, you may be which production process sequence. 
[0285] 

[A table 7] 
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[0286] The structure of the active-matrix substrate of the example of a [example 8] book is explained 
with reference to drawing 14 as well as an example 7. 

[0287] In drawing 14 , the focus of the active-matrix substrate 1 of this example has a mask formation 
production process in few [ once ] points as compared with the manufacture method concerning an 
example 7, and the manufacture method is as explaining below, and there is. 

[0288] First, as shown in drawing 16 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0289] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0290] Next, as shown in drawing 16 (b), the wrap resist mask 601 is formed width for the formation 
schedule field of the gate electrodes 15 and 25 which form the formation field of TFT30 for drive 
circuits of the second conductivity type behind with a wrap (1st mask formation production process). 
[0291] then, for example, phosphorus ion (the first conductivity-type impurity / the first conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the first 
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conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0292] Consequently, a conductivity type reverses the field where phosphorus ion was driven in among 
the silicon films 10a and 20a of the second conductivity type of low concentration, and high impurity 
concentration serves as the high concentration source drain fields 112, 122, 212, and 222 of abbreviation 
lxl020cm-3. Moreover, a conductivity type also reverses silicon film 40a of the second conductivity 
type of low concentration, and high impurity concentration serves as 40d of about lxl 020cm - lower 
layer lateral electrode sections of the first conductivity type of high concentration of 3. After an 
appropriate time, the resist mask 601 is removed. 

[0293] Next, as shown in drawing 16 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed (gate electrode formation production process). Thus, retention volume 
40 is formed. 

[0294] Next, the wrap resist mask 602 is formed for TFT 10 for pixels of the first conductivity type, 
TFT20 for drive circuits of the first conductivity type, and the formation field of retention volume 40 
(2nd mask formation production process). 

[0295] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
3xl013cm-2 (the second conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0296] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation 3.1xl018cm-3 are formed in silicon film 30a of the second conductivity 
type of low concentration for high impurity concentration in self align to the gate electrode 35. In 
addition, the portion into which an impurity was not introduced serves as the channel field 33. After an 
appropriate time, the resist mask 602 is removed. 

[0297] Next, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
1x101 3cm-2, without forming a resist mask, as shown in drawing 16 (d) (the first conductivity-type 
impurity installation production process of a 4th impurity installation production process / low 
concentration). 

[0298] Consequently, the low concentration source drain fields 111, 121,211, and 221 of abbreviation 
0.9xl018cm-3 are formed in the silicon films 10a and 20a of the second conductivity type of low 
concentration inserted into the high concentration source drain fields 112, 122, 212, and 222 for high 
impurity concentration in self align to the gate electrodes 15 and 25. In addition, the portion into which 
an impurity was not introduced serves as the channel fields 23 and 33. Thus, TFT10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. 

[0299] Here, although the ion implantation of the phosphorus ion is carried out also to the source drain 
fields 31 and 32 of the second conductivity type of low concentration with the dose of lxl013cm-2, 
there is high impurity concentration of the source drain fields 31 and 32 of this second conductivity type 
of low concentration by abbreviation 3.1xl018cm-3. Therefore, there are source drain fields 31 and 32 
of the second conductivity type of low concentration only by acceptor mold high impurity concentration 
low-concentration-izing to abbreviation 2.1xl018cm-3 substantially, and they do not reverse a 
conductivity type. 

[0300] Next, as shown in drawing 16 (e), the wrap resist mask 603 is formed [ TFT10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask formation production 
process). 

[0301] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl015cm-2 (the second conductivity-type impurity installation production process of a 5th impurity 
installation production process / high concentration). 

[0302] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 31 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 603 among the source 
drain fields 3 1 and 32 of the second conductivity type of low concentration, high impurity concentration 
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serves as the low concentration source drain fields 311 and 321 of abbreviation 2.1xl018cm-3 as it is. 
[0303] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 603 is removed. 

[0304] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 14 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 3 times of the mask formation production processes for 
forming the resist masks 601-603, and 5 times of impurity installation production processes. 

[0305] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 16 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of high concentration 
for forming the high concentration source drain fields 1 12, 122, 212, and 222 is performed, this 
production process is used, and 40d of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes, and it is. 
[0306] And phosphorus ion is poured in at the production process for forming the low concentration 
source drain fields 111, 121,211, and 221, without forming a mask. So, each TFT and retention volume 
40 can be manufactured according to 3 times of mask formation production processes, and 5 times of 
impurity installation production processes. 

[0307] In addition, before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, 
as long as it performs the first conductivity- type impurity installation production process of high 
concentration for forming the high concentration source drain fields 112, 122, 212, and 222, it uses this 
production process and it forms 40d of lower layer lateral electrode sections like an example 7, you may 
be which production process sequence shown in a table 7. 

[0308] The structure of the active-matrix substrate of the example of a [example 9] book is explained 
with reference to drawing 14 as well as an example 7. The focus of this example has a mask formation 
production process in few [ once ] points like an example 8 as compared with the manufacture method 
concerning an example 7, and the manufacture method is as explaining below, and there is. 

[0309] First, as shown in drawing 17 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process.). 

Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) is 
driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0310] Next, as shown in drawing 17 (b), the wrap resist mask 701 is formed width for the formation 
schedule field of the gate electrodes 15 and 25 which form the formation field of TFT30 for drive 
circuits of the second conductivity type behind with a wrap (1st mask formation production process). 
[0311] then, for example, phosphorus ion (the first conductivity-type impurity / the first conductivity- 
type impurity) -- about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the first 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0312] Consequently, a conductivity type reverses the field where phosphorus ion was driven in among 
the silicon films 10a and 20a of the second conductivity type of low concentration, and high impurity 
concentration serves as the high concentration source drain fields 112, 122, 212, and 222 of abbreviation 
lxl020cm-3. Moreover, a conductivity type also reverses silicon film 40a of the second conductivity 
type of low concentration, and high impurity concentration serves as 40d of about lxl 020cm - lower 
layer lateral electrode sections of the first conductivity type of high concentration of 3. After an 
appropriate time, the resist mask 701 is removed. 

[0313] Next, as shown in drawing 17 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed (gate electrode formation production process). Thus, retention volume 
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40 is formed. 

[0314] Next, the wrap resist mask 702 is formed for the formation field of TFT30 for drive circuits of p 
mold (2nd mask formation production process). 

[0315] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
3x101 3cm-2 (the first conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0316] Consequently, the low concentration source drain fields 111, 121, 211, and 221 of abbreviation 
2.9x1 01 8cm-3 are formed in the silicon films 10a and 20a of the second conductivity type of low 
concentration inserted into the high concentration source drain fields 112, 122, 212, and 222 for high 
impurity concentration in self align to the gate electrodes 15 and 25. In addition, the portion into which 
an impurity was not introduced serves as the channel fields 23 and 33. Thus, TFT 10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. 

[0317] Next, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2, without removing the resist mask 702 and forming a resist mask as it is, as shown in 
drawing 17 (d) (the second conductivity-type impurity installation production process of a 4th impurity 
installation production process / low concentration). 

[0318] Consequently, the low concentration p mold fields 31 and 32 of abbreviation l.lxl018cm-3 are 
formed in silicon film 30a of the second conductivity type of low concentration for high impurity 
concentration in self align to the gate electrode 35. In addition, the portion into which an impurity was 
not introduced serves as the channel field 33. 

[0319] Here, although the ion implantation of the boron ion is carried out also to the TFT [ of the first 
conductivity type ] 10 for pixels, and TFT20 side for drive circuits of the first conductivity type with the 
dose of lxl013cm-2, there is high impurity concentration of the low concentration source drain fields 
111, 121, 211, and 221 by abbreviation 2.9xl018cm-3. Therefore, there are low concentration source 
drain fields 111, 121,211, and 221 only by donor mold high impurity concentration low-concentration- 
izing to abbreviation 1.9xl018cm-3 substantially, and they do not reverse a conductivity type. 

Moreover, it is only by low-concentration-izing slightly, and it is not reversed, and a conductivity type is 
still carried out, and also has the high concentration DOSU drain fields 1 12, 122, 212, and 222 by high 
concentration. 

[0320] Next, as shown in drawing 17 (e), the wrap resist mask 703 is formed [ the formation field of 
TFT 10 for pixels of the first conductivity type, the formation field of TFT20 for drive circuits of the first 
conductivity type, and retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask 
formation production process). 

[0321] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
1x101 5cm-2 (the second conductivity-type impurity installation production process of a 5th impurity 
installation production process / high concentration). 

[0322] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 3 1 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 703 among the source 
drain fields 3 1 and 32 of the second conductivity type of low concentration, high impurity concentration 
serves as the low concentration source drain fields 311 and 321 of abbreviation 2.1xl018cm-3 as it is. 
[0323] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 703 is removed. 

[0324] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 14 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 3 times of the mask formation production processes for 
forming the resist masks 701-703, and 5 times of impurity installation production processes. 

[0325] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 1 7 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of high concentration 
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for forming the high concentration source drain fields 112, 122, 212, and 222 is performed, this 
production process is used, and 40d of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes, and it is. 
[0326] And boron ion is poured in at the production process for forming the low concentration source 
drain fields 311 and 321, without forming a mask. So, each TFT and retention volume 40 can be 
manufactured according to 3 times of mask formation production processes, and 5 times of impurity 
installation production processes. 

[0327] In addition, before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, 
as long as it performs the first conductivity-type impurity installation production process of high 
concentration for forming the high concentration source drain fields 112, 122, 212, and 222, it uses this 
production process and it forms 40d of lower layer lateral electrode sections like an example 7, you may 
be which production process sequence shown in a table 7. 

[0328] There is [example 10] drawing 18 with the cross section showing typically the structure of the 
drive circuit built-in active-matrix substrate in the liquid crystal display of this example. 

[0329] In drawing 18 , TFT10 for pixels of the first conductivity type and TFT20 for drive circuits of the 
first conductivity type have LDD structure with the drive circuit built-in active-matrix substrate 1 of the 
liquid crystal display of this example. On the other hand, TFT30' for drive circuits of the second 
conductivity type has offset gate structure. 

[0330] In this example, 40d of lower layer lateral electrode sections of retention volume 402 has the 
high impurity concentration by which coincidence formation was carried out with the high concentration 
source drain fields 112, 122, 212, and 222 of TFT20 for drive circuits of the first conductivity type, and 
TFT 10 for pixels of the first conductivity type in the high-concentration first conductivity-type field of 
lxl020cm-3. 

[0331] ** — the active-matrix substrate [ like ] 1 of structure can be manufactured by the following 
methods. 

[0332] First, as shown in drawing 19 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0333] After an appropriate time, boron ion is driven into after an appropriate time with the dose of 
lxl012cm-2, and a channel dope is performed (a channel dope production process /1st impurity 
installation production process). 

[0334] Next, as shown in drawing 19 (b), the wrap resist mask 801 is formed [ the formation field of 
TFT30' for drive circuits of the second conductivity type ] width for the formation schedule field of the 
gate electrodes 15 and 25 of TFT 10 for pixels of the first conductivity type, and TFT20 for drive circuits 
of the first conductivity type with a wrap (1st mask formation production process). 

[0335] Then, the ion implantation of the first conductivity-type impurity, for example, the phosphorus 
ion, is carried out with the dose of abbreviation lxl015cm-2 (the first conductivity- type impurity 
installation production process of a 2nd impurity installation production process / high concentration). 
[0336] Consequently, a conductivity type reverses the field where phosphorus ion was driven in among 
the silicon films 10a and 20a, and high impurity concentration serves as the high concentration source 
drain fields 112, 122, 21 1, and 221 of abbreviation lxl020cm-3. Moreover, a conductivity type reverses 
silicon film 40a, and high impurity concentration serves as 40d of about lxl 020cm - lower layer lateral 
electrode sections of the first conductivity type of high concentration of 3. After an appropriate time, the 
resist mask 801 is removed. 

[0337] Next, as shown in drawing 19 (c), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, etc. are formed in the surface of the gate insulator layers 14, 24, and 34 (gate 
electrode formation production process). The upper lateral electrode section 45 is formed in the surface 
of a dielectric film 44 at coincidence. Besides, the layer lateral electrode sections 45 may be some signal 
lines of the preceding paragraph. Thus, the retention volume 40 which lower layer lateral electrode 
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section 40c and the upper lateral electrode section 45 counter through a dielectric film 44 is formed. 
[0338] Next, the wrap resist mask 802 is formed for TFT30 for drive circuits of the second conductivity 
type (2nd mask formation production process). 

[0339] In this condition, the ion implantation of the phosphorus ion is carried out with the dose of 
lxl013cm-2 (the first conductivity-type impurity installation production process of low concentration / 
3rd impurity installation production process). 

[0340] Consequently, the low concentration source drain fields 111, 121,211, and 221 of abbreviation 
0.9xl018cm-3 are formed in the silicon films 20a and 30a of the second conductivity type of low 
concentration inserted into the high concentration source drain fields 112, 122, 212, and 222 for high 
impurity concentration in self align to the gate electrodes 15 and 25. In addition, the portion into which 
an impurity was not introduced serves as the channel fields 23 and 33. Thus, TFT10 for pixels of the 
first conductivity type and TFT20 for drive circuits of the first conductivity type are formed. 

[0341] Next, as shown in drawing 19 (d), the wrap resist mask 803 is formed [ TFT 10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask formation production 
process). 

[0342] In this condition, the ion implantation of the boron ion is carried out with the dose of 1x101 5cm- 
2 (the second conductivity- type impurity installation production process of high concentration / 4th 
impurity installation production process). 

[0343] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in silicon film 30a of the second conductivity type of low concentration for high impurity concentration. 
On the other hand, as for the portion covered with the resist mask 803 among silicon film 30a of the 
second conductivity type of low concentration, high impurity concentration changes as it is with offset 
field 31 1' of abbreviation lxl017cm-3, and 321'. There is a channel field 33, while high impurity 
concentration has been the second conductivity-type field of low concentration of abbreviation 
lxl017cm-3. 

[0344] Thus, TFT30' for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 803 is removed. 

[0345] Therefore, the active-matrix substrate 1 can be manufactured according to 3 times of the mask 
formation production processes for forming the resist masks 801-803, and 4 times of impurity 
installation production processes. 

[0346] Thus, by the manufacture method of the active-matrix substrate 1 of this example, as shown in 
drawing 19 (b), before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, the 
first conductivity-type impurity installation production process of high concentration for forming the 
high concentration source drain fields 112, 122, 212, and 222 is performed, this production process is 
used, and 40d of lower layer lateral electrode sections is formed. Therefore, as compared with the 
conventional manufacture method, it is possible to reduce the number of mask formation production 
processes and the number of impurity installation production processes, and it is. 

[0347] Furthermore, in making into a low concentration field the portion which stands face to face 
against the edge of the gate electrode 35 in TFT30' for drive circuits of the second conductivity type, as 
shown in drawing 19 (c), in this example, it is not as LDD structure but as offset gate structure. For this 
reason, as compared with an example 3, it is few by a unit of 1 time about both a mask formation 
production process and an impurity installation production process. That is, as compared with the 
conventional manufacture method, it is few by a unit of 2 times about both a mask formation production 
process and an impurity installation production process. So, the electrical characteristics of TFT of a 
pixel field and the drive circuit section can be improved with the smallest number of manufacturing 
processes. 

[0348] In Table 8 the first conductivity-type impurity installation production process of "C/D" low 
concentration for a channel dope production process In addition, "N The second conductivity-type 
impurity installation production process of "N+" high concentration for the first conductivity-type 
impurity installation production process of high concentration "P+", Before forming the gate electrodes 
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15, 25, and 35 and the upper lateral electrode 45, omitting a gate electrode formation production process 
by "G" so that production process sequence may be shown As long as it performs the first conductivity- 
type impurity installation production process of low concentration for forming the high concentration 
source drain fields 112, 122, 212, and 222, it uses this production process and it forms 40d of lower 
layer lateral electrode sections, you may be which production process sequence. 

[0349] 
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[0350] As shown in [example 1 1] drawing 20 , in the active-matrix substrate 1 of this example, TFT30 
for drive circuits of the second conductivity type, TFT20 for drive circuits of the first conductivity type, 
and TFT10 for pixels of the first conductivity type all have LDD structure. 

[0351] In the active-matrix substrate 1 of the example of****, lower layer lateral electrode section 40e 
(the first polar zone) of retention volume 40 has the high impurity concentration by which coincidence 
formation was carried out with the low concentration source drain fields 311 and 312 of TFT30 for drive 
circuits of the second conductivity type in the second conductivity-type field of low concentration of 
lxl019cm-3. 

[0352] ** — the active-matrix substrate [ like ] 1 of structure — for example, it can manufacture by the 
following methods. 

[0353] First, as shown in drawing 21 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0354] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0355] Next, as shown in drawing 2 1 (b), the wrap resist mask 901 is only formed width for the 
formation field of the gate electrode 35 which forms the formation field of TFT10 for pixels of the first 
conductivity type, and TFT20 for drive circuits of the first conductivity type behind with a wrap (1st 
mask formation production process). 

[0356] then, for example, boron phosphorus ion (the second conductivity-type impurity / the second 
conductivity-type impurity) — about 1 — an ion implantation is carried out with the dose of xl014cm-2 
(the second conductivity-type impurity installation production process of a 2nd impurity installation 
production process / low concentration). 

[0357] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation 1x101 9cm- 3 are formed in silicon film 30a of the second conductivity 
type of low concentration for high impurity concentration. Moreover, as for silicon film 40a of the 
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second conductivity type of low concentration, high impurity concentration is set to lower layer lateral 
electrode section 40e of the second conductivity type of low concentration of abbreviation lxl019cm-3. 
After an appropriate time, the resist mask 901 is removed. 

[0358] Next, as shown in drawing 21 (c), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, etc. are formed in the surface of the gate insulator layers 14, 24, and 34. The 
upper lateral electrode section 45 (the second polar zone) is formed in the surface of a dielectric film 44 
at coincidence (gate electrode formation production process). Besides, the layer lateral electrode sections 
45 may be some signal lines of the preceding paragraph. Thus, the retention volume 40 which lower 
layer lateral electrode section 40e and the upper lateral electrode section 45 counter through a dielectric 
film 44 is formed. 

[0359] Next, the wrap resist mask 902 is formed for TFT30 for drive circuits of the second conductivity 
type, and the formation field of retention volume 40 (2nd mask formation production process). 

[0360] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
lxl013cm-2 (the first conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0361] Consequently, the source drain fields 1 1, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 0.9x101 8cm-3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. After an appropriate time, the resist mask 902 is removed. 

[0362] Next, as shown in drawing 2 1 (d), the wrap resist mask 903 is formed [ TFT 10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask formation production 
process). 

[0363] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl015cm-2 (the second conductivity-type impurity installation production process of a 4th impurity 
installation production process / high concentration). 

[0364] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 31 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 103 among the source 
drain fields 31 and 32 of the second conductivity type of low concentration, high impurity concentration 
serves as the low concentration source drain fields 311 and 321 of abbreviation l.lxl018cm-3 as it is. 
[0365] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 903 is removed. 

[0366] Next, as shown in drawing 2 1 (e), the wrap resist mask 904 is formed [ TFT30 for drive circuits 
of the second conductivity type ] width for the gate electrodes 1 5 and 25 with a wrap (4th mask 
formation production process). 

[0367] Then, the ion implantation of the phosphorus ion is carried out with the dose of lxl015cm-2 (the 
first conductivity-type impurity installation production process of a 5th impurity installation production 
process / high concentration). 

[0368] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of lxl020cm-3 
are formed in the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
904 among the source drain fields 11, 12, 21, and 22 of the first conductivity type of low concentration, 
high impurity concentration serves as the low concentration source drain fields 111, 121,211, and 221 
of abbreviation 0.9x1 01 8cm-3 as it is. 

[0369] Thus, TFT10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type are formed. After an appropriate time, the resist mask 904 is removed. 

[0370] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 20 , the semiconductor device of active-matrix substrate 
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1 grade can be manufactured according to 4 times of the mask formation production processes for 
forming the resist masks 901-904, and 5 times of impurity installation production processes. 

[0371] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 2 1 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the second conductivity-type impurity installation production process of low concentration 
for forming the low concentration source drain fields 311 and 321 is performed, this production process 
is used, and lower layer lateral electrode section 40e is formed. Therefore, as compared with the 
conventional manufacture method, it is possible to reduce the number of mask formation production 
processes and the number of impurity installation production processes by a unit of 1 time, and it is. So, 
each electrical characteristics of TFT of a pixel field and the drive circuit section can be improved with 
the small number of manufacturing processes, forming TFT and a capacitative element (retention 
volume 40). 

[0372] Since the manufacture method of the example 0 f **** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of low concentration shown 
by "N -", and the second conductivity-type impurity installation production process of low concentration 
shown by "P -" in the manufacture method concerning the example 3 shown in a table 2 thru/or a table 4 
Before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, perform the second 
conductivity-type impurity installation production process of low concentration for forming the low 
concentration source drain fields 311 and 321, and this production process is used. As long as it forms 
lower layer lateral electrode section 40e, you may be which production process sequence among 60 
kinds of production process sequence. 

[0373] The focus of the active-matrix substrate 1 of the example of a [example 12] book is in the point 
which low-concentration-ized the low concentration source drain fields 311 and 321 of TFT30 for drive 
circuits of the second conductivity type rather than lower layer lateral electrode section 40e of retention 
volume 40, manufacturing by the same routing counter as the manufacture method concerning an 
example 1 1 . 

[0374] Namely, although lower layer lateral electrode section 40e of retention volume 40 was formed in 
the low concentration source drain fields 3 1 1 and 321 and coincidence of TFT30 for drive circuits of the 
second conductivity type and there is like an example 1 1 in drawing 20 The low concentration source 
drain fields 311 and 321 of TFT30 for drive circuits of the second conductivity type have high impurity 
concentration by abbreviation 9xl018cm-3 to there being high impurity concentration of lower layer 
lateral electrode section 40e in the second conductivity-type field of low concentration of abbreviation 
lxl019cm-3. 

[0375] the active-matrix substrate 1 of the example of**** -- both TFT30 for drive circuits of the 
second conductivity type TFT20 for drive circuits of the first conductivity type and TFT10 for pixels of 
the first conductivity type — although — it has LDD structure which equips with the low concentration 
source drain fields 111, 121, 211, 221, 311, and 321 the portion which confronts each other through the 
gate insulator layers 14, 24, and 34 to the edge of the gate electrodes 15, 25, and 35. 

[0376] ** — the active-matrix substrate [ like ] 1 of structure can be manufactured by the following 
methods. In addition, each high impurity concentration is expressed with the high impurity 
concentration after activation annealing in the following explanation. 

[0377] First, as shown in drawing 22 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0378] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0379] Next, as shown in drawing 22 (b), the wrap resist mask 1101 is only formed width for the 
formation schedule field of the gate electrode 35 of TFT30 for drive circuits of the second conductivity 
type which forms the formation field of TFT 10 for pixels of the first conductivity type, and TFT20 for 
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drive circuits of the first conductivity type behind with a wrap (1st mask formation production process). 
[0380] then, for example, boron ion (the second conductivity-type impurity / the second conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl014cm-2 (the 2nd 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / low concentration). 

[0381] Consequently, the source drain fields 31 and 32 of the second conductivity type of low 
concentration of abbreviation 1x101 9cm-3 are formed in silicon film 30a of the second conductivity 
type of low concentration for high impurity concentration. Moreover, as for silicon film 40a of the 
second conductivity type of low concentration, high impurity concentration is set to lower layer lateral 
electrode section 40e of the second conductivity type of low concentration of abbreviation lxl019cm-3. 
The resist mask 1101 is removed after an appropriate time. 

[0382] Next, as shown in drawing 22 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed (gate electrode formation production process). Thus, retention volume 
40 is formed. 

[0383] Next, the wrap resist mask 1 102 is formed for the formation field of retention volume 40 (2nd 
mask formation production process). 

[0384] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
1x101 3cm-2 (the first conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0385] Consequently, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 0.9x1 01 8cm- 3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. 

[0386] Here, although the ion implantation of the phosphorus ion is carried out also to the silicon films 

31 and 32 of the second conductivity type of low concentration with the dose of abbreviation 
lxl013cm-2, there is high impurity concentration of the silicon films 31 and 32 of the second 
conductivity type of low concentration by abbreviation lxl019cm-3. Therefore, the silicon films 31 and 

32 of the second conductivity type of low concentration do not reverse a conductivity type, although 
acceptor mold high impurity concentration low-concentration-izes even to abbreviation 9x1 01 8cm -3 
substantially. 

[0387] After an appropriate time, the resist mask 1 102 is removed. 

[0388] Next, as shown in drawing 22 (d), the wrap resist mask 1103 is formed [ TFT10 for pixels of the 
first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field of 
retention volume 40 ] width for the gate electrode 35 with a wrap (3rd mask formation production 
process). 

[0389] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
1x101 5cm-2 (the second conductivity-type impurity installation production process of a 4th impurity 
installation production process / high concentration). 

[0390] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in the source drain fields 31 and 32 of the second conductivity type of low concentration for high 
impurity concentration. Moreover, as for the portion covered with the resist mask 1103 among the 
source drain fields 31 and 32 of the second conductivity type of low concentration, high impurity 
concentration serves as the low concentration source drain fields 311 and 321 of abbreviation 
9x101 8cm-3 as it is. 

[0391] Thus, TFT30 for drive circuits of the second conductivity type is formed. After an appropriate 
time, the resist mask 1 103 is removed. 

[0392] Next, as shown in drawing 22 (e), the wrap resist mask 1 104 is formed [ TFT30 for drive circuits 
of the second conductivity type, and the formation field of retention volume 40 ] width for the gate 
electrodes 15 and 25 with a wrap (4th mask formation production process). 

[0393] Then, the ion implantation of the phosphorus ion is carried out with the dose of lxl015cm-2 (the 
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first conductivity-type impurity installation production process of a 5th impurity installation production 
process / high concentration). 

[0394] Consequently, the high concentration source drain fields 1 12, 122, 222, and 222 of lxl020cm-3 
are formed in the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
1 104 among the source drain fields 11, 12, 21, and 22 of the first conductivity type of low concentration, 
high impurity concentration serves as the low concentration source drain fields 111,121,211, and 221 
of abbreviation 0.9x1 01 8cm-3 as it is. 

[0395] Thus, TFT10 for pixels of the first conductivity type and TFT20 for drive circuits of the first 
conductivity type are formed. After an appropriate time, the resist mask 1 104 is removed. 

[0396] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 20 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 4 times of the mask formation production processes for 
forming the resist masks 1101-1104, and 5 times of impurity installation production processes. 

[0397] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 22 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the first conductivity-type impurity installation production process of low concentration for 
forming the low concentration source drain fields 311 and 321 is performed, this production process is 
used, and lower layer lateral electrode section 40e is formed. Therefore, the same effect as an example 
12 is done so, such as it being possible to reduce the number of mask formation production processes 
and the number of impurity installation production processes by a unit of 1 time as compared with the 
conventional manufacture method, and being. 

[0398] Moreover, in the first conductivity-type impurity installation production process of low 
concentration for forming the low concentration source drain fields 111, 121,211, and 221 like shown in 
drawing 22 (c), the phosphorus ion driven in at this time is driven also into the formation field of TFT30 
for drive circuits of the second conductivity type, and it is. That is, the first conductivity-type impurity 
installation production process of low concentration is used, and the high impurity concentration of the 
source drain fields 3 1 and 32 of the second conductivity type of low concentration for forming the low 
concentration source drain fields 311 and 321 is changed. The low concentration source drain fields 311 
and 321 low-concentration-ized rather than lower layer lateral electrode section 40e of retention volume 
40 can be formed without increasing a routing counter as compared with an example 1 1 for this reason. 
[0399] Since the manufacture method of the example of**** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of low concentration, and 
the second conductivity-type impurity installation production process of low concentration in the 
manufacture method concerning an example 4 Before forming the gate electrodes 15, 25, and 35 and the 
upper lateral electrode 45, perform the second conductivity-type impurity installation production process 
of low concentration for forming the low concentration source drain fields 311 and 321, and this 
production process is used. As long as it forms lower layer lateral electrode section 40e, you may be 
which production process sequence of having replaced the first conductivity-type impurity installation 
production process of low concentration shown by "N -" among 60 kinds of production process 
sequence shown in a table 2 thru/or a table 4, and the second conductivity-type impurity installation 
production process of low concentration shown by "P 

[0400] There is [example 13] drawing 23 with the cross section showing typically the structure of the 
drive circuit built-in active-matrix substrate in the liquid crystal display of this example, the active- 
matrix substrate of the example of **** — every — the active-matrix substrate which the fundamental 
structure of TFT showed to drawing 7 , and abbreviation — it is the same and is. 

[0401] In drawing 23 in the drive circuit built-in active-matrix substrate 1 of the liquid crystal display of 
this example TFT10 for pixels of the first conductivity type, TFT20 for drive circuits of the first 
conductivity type, and TFT30 for drive circuits of the second conductivity type All have LDD structure, 
and since the channel dope of the channel fields 13, 23, and 33 has been carried out with low- 
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concentration boron ion also in which TFT, there is high impurity concentration in the second 
conductivity-type field of low concentration of abbreviation lxl017cm-3. 

[0402] In this example, 40f (the first polar zone) of lower layer lateral electrode sections of retention 
volume 402 has the high impurity concentration by which coincidence formation was carried out with 
the high concentration source drain fields 311 and 312 of TFT30 for drive circuits of the second 
conductivity type in the second conductivity-type field of high concentration of lxl020cm-3. 

[0403] ** — the active-matrix substrate [ like ] 1 of structure — for example, it can manufacture by the 
following methods. 

[0404] First, as shown in drawing 24 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed in coincidence (gate insulator layer 
formation production process). 

[0405] Next, boron ion (the second conductivity -type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0406] Next, as shown in drawing 24 (b), the wrap resist mask 1201 is only formed width for the 
formation schedule field of the gate electrode 35 of TFT30 for drive circuits of the second conductivity 
type which forms the formation field of TFT 10 for pixels of the first conductivity type, and TFT20 for 
drive circuits of the first conductivity type behind with a wrap (1st mask formation production process). 
[0407] then, for example, boron ion (the second conductivity-type impurity / the second conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the 2nd 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0408] Consequently, as for the field where high-concentration boron ion was driven in among silicon 
film 30a of the second conductivity type of low concentration, high impurity concentration serves as the 
high concentration source drain fields 312 and 322 of abbreviation lxl020cm-3. Moreover, also in 
silicon film 40a of the second conductivity type of low concentration, high impurity concentration 
serves as 40f of about lxl 020cm - lower layer lateral electrode sections of the second conductivity type 
of high concentration of 3. After an appropriate time, the resist mask 1201 is removed. 

[0409] Next, as shown in drawing 24 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 (the second polar zone) are formed (gate electrode formation production process). 
Thus, retention volume 40 is formed. 

[0410] Next, the wrap resist mask 1202 is formed for TFT30 for drive circuits of the second 
conductivity type, and the formation field of retention volume 40 (2nd mask formation production 
process). 

[0411] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
1x101 3cm-2 (the first conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0412] Consequently, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 0.9xl018cm-3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. After an appropriate time, the resist mask 1202 is removed. 

[0413] Next, as shown in drawing 24 (d), the wrap resist mask 1203 is formed for TFT10 for pixels of 
the first conductivity type, TFT20 for drive circuits of the first conductivity type, and the formation field 
of retention volume 40 (3rd mask formation production process). 

[0414] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2 (the second conductivity- type impurity installation production process of a 4th impurity 
installation production process / low concentration). 

[0415] Consequently, the low concentration source drain fields 311 and 321 of abbreviation 
l.lxl018cm-3 are formed in silicon film 30a of the second conductivity type of low concentration 
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inserted into the high concentration source drain fields 312 and 322 for high impurity concentration in 
self align to the gate electrode 35. In addition, the portion into which an impurity was not introduced 
serves as the channel field 33. Thus, TFT30 for drive circuits of the second conductivity type is formed. 
After an appropriate time, the resist mask 1203 is removed. 

[0416] Next, as shown in drawing 24 (e), the wrap resist mask 1204 is formed [ TFT30 for drive circuits 
of the second conductivity type, and the formation field of retention volume 40 ] width for the gate 
electrodes 15 and 25 with a wrap (4th mask formation production process). 

[0417] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
1x101 5cm-2 (the first conductivity-type impurity installation production process of a 5th impurity 
installation production process / high concentration). 

[0418] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of lxl020cm-3 
are formed in the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
1204 among the source drain fields 11, 12, 21, and 22 of the second conductivity type of low 
concentration, high impurity concentration serves as the low concentration source drain fields 111, 121, 
21 1, and 221 of abbreviation 0.9xl018cm-3 as it is. Thus, TFT10 for pixels of the first conductivity type 
and TFT20 for drive circuits of the first conductivity type are formed. After an appropriate time, the 
resist mask 1204 is removed. 

[0419] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 23 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 4 times of the mask formation production processes for 
forming the resist masks 1201-1204, and 5 times of impurity installation production processes. 

[0420] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 24 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the second conductivity-type impurity installation production process of high 
concentration for forming the high concentration source drain fields 312 and 322 is performed, this 
production process is used, and 40f of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes by a unit 
of 1 time, and it is. So, each electrical characteristics of TFT can be improved with the small number of 
manufacturing processes, forming TFT and a capacitative element (retention volume 40). 

[0421] Since the manufacture method of the example 0 f **** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of high concentration, and 
the second conductivity-type impurity installation production process of high concentration in the 
manufacture method concerning an example 7 Before forming the gate electrodes 15, 25, and 35 and the 
upper lateral electrode 45, perform the second conductivity-type impurity installation production process 
of high concentration for forming the high concentration source drain fields 312 and 322, and this 
production process is used. As long as it forms 40f of lower layer lateral electrode sections, you may be 
which production process sequence of having replaced the 1st conductivity-type impurity installation 
production process of high concentration shown by "N+" among 24 kinds Of production process 
sequence shown in a table 7, and the second conductivity-type impurity installation production process 
of high concentration shown by "P+." 

[0422] The focus of the active-matrix substrate 1 of the example of a [example 14] book has a mask 
formation production process in few [ once ] points as compared with the manufacture method 
concerning an example 13, and the manufacture method is as explaining below, and there is. 

[0423] First, as shown in drawing 25 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0424] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
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is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process / 1st impurity installation production process). 

[0425] Next, as shown in drawing 25 (b), the wrap resist mask 1301 is only formed width for the 
formation schedule field of the gate electrode 35 of TFT30 for drive circuits of the second conductivity 
type which forms the formation field of TFT10 for pixels of the first conductivity type, and TFT20 for 
drive circuits of the first conductivity type behind with a wrap (1st mask formation production process). 
[0426] then, for example, boron ion (the second conductivity-type impurity / the second conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the 2nd 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0427] Consequently, as for the field where high-concentration boron ion was driven in among silicon 
film 30a of the second conductivity type of low concentration, high impurity concentration serves as the 
high concentration source drain fields 312 and 322 of abbreviation lxl020cm-3. Moreover, also in 
silicon film 40a of the second conductivity type of low concentration, high impurity concentration 
serves as 40f of about lx 1020cm - lower layer lateral electrode sections of the second conductivity type 
of high concentration of 3. After an appropriate time, the resist mask 1301 is removed. 

[0428] Next, as shown in drawing 25 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed (gate electrode formation production process). Thus, retention volume 
40 is formed. 

[0429] Next, the wrap resist mask 1302 is formed for TFT30 for drive circuits of the second 
conductivity type, and the formation field of retention volume 40 (2nd mask formation production 
process). 

[0430] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
3xl013cm-2 (the first conductivity-type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0431] Consequently, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 2.9xl018cm-3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. After an appropriate time, the resist mask 1302 is removed. 

[0432] Next, the ion implantation of the boron ion is carried out with the dose of abbreviation 
lxl013cm-2, without forming a mask, as shown in drawing 25 (d) (the second conductivity-type 
impurity installation production process of a 4th impurity installation production process / low 
concentration). 

[0433] Consequently, the low concentration source drain fields 311 and 321 of abbreviation 
l.lxl018cm-3 are formed in silicon film 30aofthe second conductivity type oflow concentration 
inserted into the high concentration source drain fields 312 and 322 for high impurity concentration in 
self align to the gate electrode 35. In addition, the portion into which an impurity was not introduced 
serves as the channel field 33. Thus, TFT30 for drive circuits of the second conductivity type is formed. 
[0434] On the other hand, although the ion implantation of the boron ion is carried out also to the silicon 
films 11, 12, 21, and 22 of the first conductivity type oflow concentration with the dose of abbreviation 
lxl013cm-2, there is high impurity concentration of the silicon films 11, 12, 21, and 22 of the first 
conductivity type oflow concentration by abbreviation 2.9x101 8cm-3. Therefore, the silicon films 11, 
12, 21, and 22 of the first conductivity type oflow concentration do not reverse a conductivity type, 
although donor mold high impurity concentration is substantially low-concentration-ized by even 
abbreviation 1.9x1 018cm-3. 

[0435] Next, as shown in drawing 25 (e), the wrap resist mask 1303 is formed [ TFT30 for drive circuits 
of the second conductivity type, and the formation field of retention volume 40 ] width for the gate 
electrodes 15 and 25 with a wrap (3rd mask formation production process). 

[0436] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
lxl015cm-2 (the first conductivity-type impurity installation production process of a 5th impurity 
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installation production process / high concentration). 

[0437] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of lxl020cm-3 
are formed in the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
1204 among the source drain fields 11, 12, 21, and 22 of the second conductivity type of low 
concentration, high impurity concentration serves as the low concentration source drain fields 111, 121, 
211, and 221 of abbreviation 1.9xl018cm-3 as it is. Thus, TFT10 for pixels of the first conductivity type 
and TFT20 for drive circuits of the first conductivity type are formed. After an appropriate time, the 
resist mask 1303 is removed. 

[0438] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 23 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 3 times of the mask formation production processes for 
forming the resist masks 1301-1303, and 5 times of impurity installation production processes. 

[0439] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 25 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the second conductivity-type impurity installation production process of high 
concentration for forming the high concentration source drain fields 312 and 322 is performed, this 
production process is used, and 40f of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes, and it is. 
[0440] And as shown in drawing 25 (d), boron ion is poured in at the production process for forming the 
low concentration source drain fields 311 and 321, without forming a mask. So, each TFT and retention 
volume 40 can be manufactured according to 3 times of mask formation production processes, and 5 
times of impurity installation production processes. 

[0441] Since the manufacture method of the example 0 f **** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of high concentration, and 
the second conductivity-type impurity installation production process of high concentration in the 
manufacture method concerning an example 8 Before forming the gate electrodes 15, 25, and 35 and the 
upper lateral electrode 45, perform the second conductivity-type impurity installation production process 
of high concentration for forming the high concentration source drain fields 312 and 322, and this 
production process is used. As long as it forms 40f of lower layer lateral electrode sections, you may be 
which production process sequence of having replaced the 1st conductivity-type impurity installation 
production process of high concentration shown by "N+" among 24 kinds of production process 
sequence shown in a table 7, and the second conductivity-type impurity installation production process 
of high concentration shown by "P+." 

[0442] The fundamental portion of the active-matrix substrate and its manufacture method of the 
example of a [example 15] book is the same as that of an example 14, and they have it. The focus of this 
example has a mask formation production process in few [ once ] points like an example 14 as compared 
with the manufacture method concerning an example 13, and the manufacture method is as explaining 
below, and there is. 

[0443] First, as shown in drawing 26 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0444] Next, boron ion (the second conductivity-type impurity / the second conductivity-type impurity) 
is driven in with the dose of abbreviation lxl012cm-2, and a channel dope is performed (a channel dope 
production process /1st impurity installation production process). 

[0445] Consequently, as for the silicon films 10a, 20a, 30a, and 40a, high impurity concentration serves 
as the silicon films 10a, 20a, 30a, and 40a of the second conductivity type of low concentration of 
abbreviation 1x101 7cm-3. 
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[0446] Next, as shown in drawing 26 (b), the wrap resist mask 1401 is formed width for the formation 
schedule field of the gate electrode 35 of TFT30 for drive circuits of the second conductivity type which 
forms the formation field of TFT10 for pixels of the first conductivity type, and TFT20 for drive circuits 
of the first conductivity type behind with a wrap (1st mask formation production process). 

[0447] then, for example, boron ion (the second conductivity-type impurity / the second conductivity- 
type impurity) — about 1 — an ion implantation is carried out with the dose of xl015cm-2 (the 2nd 
conductivity-type impurity installation production process of a 2nd impurity installation production 
process / high concentration). 

[0448] Consequently, as for the field where high-concentration boron ion was driven in among silicon 
film 30a of the second conductivity type of low concentration, high impurity concentration serves as the 
high concentration source drain fields 312 and 322 of abbreviation lxl020cm-3. Moreover, also in 
silicon film 40a of the second conductivity type of low concentration, high impurity concentration 
serves as 40f of about 1x102 0cm - lower layer lateral electrode sections of the second conductivity type 
of high concentration of 3. After an appropriate time, the resist mask 1401 is removed. 

[0449] Next, as shown in drawing 26 (c), the gate electrodes 15, 25, and 35 which consist of doped 
silicon, a silicide film, etc. are formed in the surface of the gate insulator layers 14, 24, and 34. The 
upper lateral electrode section 45 is formed in the surface of a dielectric film 44 at coincidence (gate 
electrode formation production process). Besides, the layer lateral electrode sections 45 may be some 
signal lines of the preceding paragraph. Thus, the retention volume 40 which 40f of lower layer lateral 
electrode sections and the upper lateral electrode section 45 counter through a dielectric film 44 is 
formed. 

[0450] Next, the wrap resist mask 1402 is formed for the formation field of TFT 10 for pixels of the first 
conductivity type, and TFT20 for drive circuits of the first conductivity type (2nd mask formation 
production process). 

[0451] Then, the ion implantation of the boron ion is carried out with the dose of abbreviation 
3xl013cm-2 (the second conductivity- type impurity installation production process of a 3rd impurity 
installation production process / low concentration). 

[0452] Consequently, the low concentration source drain fields 311 and 321 of abbreviation 
3.1xl018cm-3 are formed in silicon film 30a of the second conductivity type of low concentration 
inserted into the high concentration source drain fields 312 and 322 for high impurity concentration in 
self align to the gate electrode 35. In addition, the portion into which an impurity was not introduced 
serves as the channel field 33. Thus, TFT30 for drive circuits of the second conductivity type is formed. 
After an appropriate time, the resist mask 1402 is removed. 

[0453] Next, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
lxl013cm-2, without forming a mask, as shown in drawing 26 (d) (the first conductivity-type impurity 
installation production process of a 4th impurity installation production process / low concentration). 
[0454] Consequently, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 0.9x1 01 8cm- 3 are formed in the silicon films 10a and 20a of the second 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. 

[0455] Here, although the ion implantation of the phosphorus ion is carried out also to the low 
concentration source drain fields 31 1 and 321 with the dose of abbreviation lxl013cm-2, there is high 
impurity concentration of the low concentration source drain fields 311 and 321 by abbreviation 
3.1xl018cm-3. Therefore, the low concentration source drain fields 311 and 321 do not reverse a 
conductivity type, although acceptor mold high impurity concentration low-concentration-izes even to 
abbreviation 2.1xl018cm-3 substantially. 

[0456] Next, as shown in drawing 26 (e), the wrap resist mask 1403 is formed [ TFT30 for drive circuits 
of the second conductivity type, and the formation field of retention volume 40 ] width for the gate 
electrodes 15 and 25 with a wrap (3rd mask formation production process). 

[0457] Then, the ion implantation of the phosphorus ion is carried out with the dose of abbreviation 
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lxl015cm-2 (the first conductivity-type impurity installation production process of a 5th impurity 
installation production process / high concentration). 

[0458] Consequently, the high concentration source drain fields 112, 122, 212, and 222 of lxl020cm-3 
are formed in the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. Moreover, as for the portion covered with the resist mask 
1403 among the source drain fields 11, 12, 21, and 22 of the first conductivity type of low concentration, 
high impurity concentration serves as the low concentration source drain fields 111, 121,211, and 221 
of abbreviation 0.9xl018cm-3 as it is. Thus, TFT10 for pixels of the first conductivity type and TFT20 
for drive circuits of the first conductivity type are formed. After an appropriate time, the resist mask 
1403 is removed. 

[0459] Henceforth, if annealing for activation is performed, a contact hole is formed in after an 
appropriate time and the source drain electrodes 16, 17, 26, 27, 36, and 37 are formed after forming an 
interlayer insulation film 4 as shown in drawing 23 , the semiconductor device of active-matrix substrate 
1 grade can be manufactured according to 3 times of the mask formation production processes for 
forming the resist masks 1401-1403, and 5 times of impurity installation production processes. 

[0460] Thus, by the manufacture method of the active-matrix substrate 1 of this example, like, before 
[ which was shown in drawing 26 (b) ] forming the gate electrodes 15, 25, and 35 and the upper lateral 
electrode 45, the second conductivity-type impurity installation production process of high 
concentration for forming the high concentration source drain fields 312 and 322 is performed, this 
production process is used, and 40f of lower layer lateral electrode sections is formed. Therefore, as 
compared with the conventional manufacture method, it is possible to reduce the number of mask 
formation production processes and the number of impurity installation production processes, and it is. 
[0461] And as shown in drawing 26 (d), phosphorus ion is poured in at the production process for 
forming the low concentration source drain fields 111, 121, 211, and 221, without forming a mask. So, 
each TFT and retention volume 40 can be manufactured according to 3 times of mask formation 
production processes, and 5 times of impurity installation production processes. 

[0462] Since the manufacture method of the example of **** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of high concentration, and 
the second conductivity-type impurity installation production process of high concentration in the 
manufacture method concerning an example 9 Before forming the gate electrodes 15, 25, and 35 and the 
upper lateral electrode 45, perform the second conductivity-type impurity installation production process 
of high concentration for forming the high concentration source drain fields 312 and 322, and this 
production process is used. As long as it forms 40f of lower layer lateral electrode sections, you may be 
which production process sequence of having replaced the 1st conductivity-type impurity installation 
production process of high concentration shown by "N+" among 24 kinds of production process 
sequence shown in a table 7, and the second conductivity-type impurity installation production process 
of high concentration shown by "P+." 

[0463] There is [example 16] drawing 27 with the cross section showing typically the structure of the 
drive circuit built-in active-matrix substrate in the liquid crystal display of this example, the active- 
matrix substrate of the example 0 f **** __ every — the active-matrix substrate which the fundamental 
structure of TFT showed to drawing 7 , and abbreviation — it is the same and is. 

[0464] In drawing 27 , TFT20 for drive circuits of the first conductivity type and TFT 10 for pixels of the 
first conductivity type all have LDD structure also with the drive circuit built-in active-matrix substrate 
1 of the liquid crystal display of this example. 

[0465] On the other hand, TFT30' for drive circuits of the second conductivity type has offset gate 
structure, and offset field 31 T and 32 T have high impurity concentration in the second conductivity- 
type field of low concentration of abbreviation lxl017cm-3 as well as the channel field 33. 

[0466] In this example, 40d of lower layer lateral electrode sections of retention volume 402 has the 
high impurity concentration by which coincidence formation was carried out with the high concentration 
source drain fields 312 and 322 of TFT30' for drive circuits of the second conductivity type in the 
second conductivity-type field of high concentration of lxl020cm-3. 
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[0467] ** -- the active-matrix substrate [ like ] 1 of structure can be manufactured by the following 
methods. 

[0468] First, as shown in drawing 28 (a), after forming the island-like silicon films 10a, 20a, 30a, and 
40a in the surface of an insulating substrate 2 (silicon film formation production process), the gate 
insulator layers 14, 24, and 34 and a dielectric film 44 are formed (gate insulator layer formation 
production process). 

[0469] Next, boron ion is driven in with the dose of lxl012cm-2, and a channel dope is performed (a 
channel dope production process / 1st impurity installation production process). 

[0470] Next, as shown in drawing 28 (b), the wrap resist mask 1501 is formed width for the formation 
schedule field of the gate electrode 35 which forms the formation field of TFT 10 for pixels of the first 
conductivity type, and TFT20 for drive circuits of the first conductivity type in behind with a wrap 
among the formation fields of TFT30' for drive circuits of the second conductivity type (1st mask 
formation production process). 

[0471] Then, the ion implantation of the second conductivity-type impurity, for example, the boron ion, 
is carried out with the dose of abbreviation lxl015cm-2 (the second conductivity-type impurity 
installation production process of a 2nd impurity installation production process / high concentration). 
[0472] Consequently, the high concentration source drain fields 312 and 322 of lxl020cm-3 are formed 
in silicon film 30a of the second conductivity type of low concentration for high impurity concentration. 
On the other hand, as for the portion covered with the resist mask 1501 among silicon film 30a of the 
second conductivity type of low concentration, high impurity concentration becomes offset field 31 T of 
abbreviation lxl017cm-3, and 32T as it is. Of course, there is a channel field 33, while high impurity 
concentration has been the second conductivity-type field of low concentration of abbreviation 
lxl017cm-3. Moreover, as for silicon film 40a, high impurity concentration serves as 40f of about 
lxl 020cm - lower layer lateral electrode sections of the second conductivity type of high concentration 
of 3. After an appropriate time, the resist mask 1501 is removed. 

[0473] Next, as shown in drawing 28 (c), the gate electrodes 15, 25, and 35 and the upper lateral 
electrode section 45 are formed. Thus, retention volume 40 is formed. 

[0474] Next, the wrap resist mask 1502 is formed for TFT30 for drive circuits of the second 
conductivity type, and the formation field of retention volume 40 (2nd mask formation production 
process). 

[0475] In this condition, the ion implantation of the phosphorus ion is carried out with the dose of 
lxl013cm-2 (the first conductivity-type impurity installation production process of low concentration / 
3rd impurity installation production process). 

[0476] Consequently, the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration of abbreviation 0.9x101 8cm- 3 are formed in the silicon films 10a and 20a of the first 
conductivity type of low concentration for high impurity concentration in self align to the gate 
electrodes 15 and 25. In addition, the portion into which an impurity was not introduced serves as the 
channel fields 13 and 23. Thus, TFT 10 for pixels of the first conductivity type and TFT20 for drive 
circuits of the first conductivity type are formed. After an appropriate time, the resist mask 1 502 is 
removed. 

[0477] Next, as shown in drawing 28 (d), the wrap resist mask 1503 is formed [ TFT30 for drive circuits 
of the second conductivity type, and the formation field of retention volume 40 ] width also for the gate 
electrodes 15 and 25 with a wrap (3rd mask formation production process). 

[0478] In this condition, the ion implantation of the phosphorus ion is carried out with the dose of 
lxl015cm-2 (the first conductivity-type impurity installation production process of high concentration / 
4th impurity installation production process). 

[0479] Consequently, the high concentration source drain fields 1 12, 122, 212, and 222 of lxl020cm-3 
are formed in the source drain fields 1 1, 12, 21, and 22 of the first conductivity type of low 
concentration for high impurity concentration. On the other hand, as for the portion covered with the 
resist mask 1503 among the source drain fields 11, 12, 21, and 22 of the first conductivity type of low 
concentration, high impurity concentration serves as the low concentration source drain fields 111, 121, 
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211, and 221 of abbreviation 0.9xl018cm-3 as it is. thus, the object for the pixels of the first 
conductivity type — TFT1 0 and TFT20 for drive circuits of the first conductivity type are formed. After 
an appropriate time, the resist mask 1503 is removed. 

[0480] Therefore, the active-matrix substrate 1 can be manufactured according to 3 times of the mask 
formation production processes for forming the resist masks 1503-1503, and 4 times of impurity 
installation production processes. 

[0481] Thus, by the manufacture method of the active-matrix substrate 1 of this example, as shown in 
drawing 28 (b), before forming the gate electrodes 15, 25, and 35 and the upper lateral electrode 45, the 
2nd conductivity-type impurity installation production process of high concentration for forming the 
high concentration source drain fields 311 and 321 is performed, this production process is used, and 40f 
of lower layer lateral electrode sections is formed. Therefore, as compared with the conventional 
manufacture method, it is possible to reduce the number of mask formation production processes and the 
number of impurity installation production processes, and it is. 

[0482] Furthermore, in making into a low concentration field the portion which stands face to face 
against the gate electrode 35 in TFT30' for drive circuits of the second conductivity type, as shown in 
drawing 28 (c), in this example, it is not as LDD structure but as offset gate structure. For this reason, as 
compared with an example 3, it is few by a unit of 1 time about both a mask formation production 
process and an impurity installation production process. That is, as compared with the conventional 
manufacture method, it is few by a unit of 2 times about both a mask formation production process and 
an impurity installation production process. So, the electrical characteristics of TFT of a pixel field and 
the drive circuit section can be improved with the smallest number of manufacturing processes. 

[0483] Since the manufacture method of the example of**** is equivalent to the method which 
replaced the first conductivity-type impurity installation production process of high concentration, and 
the second conductivity-type impurity installation production process of high concentration in the 
manufacture method concerning an example 10 Before forming the gate electrodes 15, 25, and 35 and 
the upper lateral electrode 45, perform the second conductivity-type impurity installation production 
process of high concentration for forming the high concentration source drain fields 312 and 322, and 
this production process is used. As long as it forms 40f of lower layer lateral electrode sections, you may 
be which production process sequence of having replaced the first conductivity-type impurity 
installation production process of high concentration shown by "N+" among ten kinds of production 
process sequence shown in a table 8, and the second conductivity-type impurity installation production 
process of high concentration shown by "P+." 

[0484] The method of driving in without carrying out mass separation of no ion generated from dopant 
gas, for example as [the modification of an example 3 thru/or an example 16], in addition the impurity 
installation method and the so-called ion doping method may be used. It is PH3, when it is this method, 
for example, drives the impurity of the first conductivity type into high concentration. It contains about 
5% and it is devoted, without carrying out mass separation of no ion generated from this mixed gas 
using the mixed gas which the remainder becomes from hydrogen gas. On the other hand, it is PH3 
when driving the impurity of the first conductivity type into low concentration. It is desirable to contain 
about 5%, to devote oneself, without carrying out mass separation of the ion generated from pure 
hydrogen gas, after devoting oneself, without carrying out mass separation of no ion generated from the 
mixed gas which the remainder becomes from hydrogen gas, and to carry out termination of the 
irregular association in a silicon film. Furthermore, about the introductory method of an impurity, the 
plasma doping method, the laser doping method, etc. may be used other than ion-implantation or the ion 
doping method. Furthermore, it is not limited to a resist mask about the quality of the material of a 
mask. Although the first conductivity type was used as N type and the second conductivity type was 
used as P type with any gestalt, you may make it reverse. That is, TFT for pixels may consist of P type. 
[0485] 

[Effect of the Invention] Since any TFT has the portion which stands face to face against the edge of a 
gate electrode in a low concentration field with the semiconductor device concerning this invention 
explained above like, the OFF state current is small. Moreover, since the withstand voltage between the 
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source drains of TFT is high and channel length can be shortened, high-speed operation is possible and 
it is. Furthermore, the low concentration field which stands face to face against the edge of a gate 
electrode in TFT for drive circuits of the second conductivity type is formed as an offset field with the 
same high impurity concentration as a channel field. Therefore, a mask formation production process 
and an impurity installation production process can be lessened once [ every ] rather than the case where 
all TFT(s) are manufactured with LDD structure, respectively. So, the semiconductor device which can 
improve each electrical characteristics of TFT is realizable with the minimum number of manufacturing 
processes. 

[0486] When the semiconductor device especially applied to this invention is applied to a drive circuit 
built-in active-matrix substrate, while TFT which display unevenness etc. cannot generate easily can be 
formed, while being hard to generate malfunction, in a pixel field, the current which penetrates between 
the power supply terminals of a CMOS circuit can improve the electrical characteristics of TFT for 
every pixel field and drive circuit section in the drive circuit section — small TFT can be formed. 

[0487] In this invention, the second conductivity type TFT which exists with offset structure is 
constituted as weak DEPURESHON mode. So that the first conductivity type TFT which exists with 
LDD structure may be constituted as weak enhancing mode When the high impurity concentration of the 
second conductivity type in the channel field and offset field of the second conductivity-type thin film 
transistor is set up, although TFT of offset structure is in the orientation for an ON state to be smaller 
than TFT of LDD structure, generally According to this invention, even when the gate voltage of the 
same absolute value is impressed, since big gate bias voltage will be impressed as compared with the 
first conductivity type TFT, the ON state current balance of both TFT(s) can be secured to the second 
conductivity type TFT. And since the high impurity concentration of the second conductivity type in the 
channel field and offset field of the second conductivity-type thin film transistor realizes, the balance of 
transistor capacity is also securable. So, the CMOS circuit in which high-speed operation is possible can 
be constituted. 

[0488] The concentration of the second conductivity-type impurity which the channel field of the first 
conductivity type TFT contains in this invention, If all of the second conductivity-type high impurity 
concentration which the channel field of the second conductivity type TFT contains, and the second 
conductivity-type high impurity concentration which the offset field of the 2nd conductivity type TFT 
contains are made equal That is, since the second conductivity-type impurity can be introduced into a 
channel field, without using a mask if the second conductivity-type impurity is introduced also into the 
channel field of the first conductivity type TFT in case the second conductivity-type impurity is 
introduced into the channel field of the second conductivity type TFT, a routing counter is reducible. 
[0489] Moreover, in this invention, before forming one electrode of a capacitative element in the upper 
layer of a semiconductor film, while performing the impurity installation production process for forming 
the low concentration source drain field of TFT, or a high concentration source drain field, an impurity 
is introduced into the semiconductor film for forming a capacitative element using this production 
process, and it has the feature in constituting the electrode of another side of a capacitative element. 
Therefore, according to this invention, as compared with the conventional manufacture method, it is 
possible to reduce the number of mask formation production processes and the number of impurity 
installation production processes, and it is. 

[0490] When it considers as offset gate structure in forming the low concentration source drain field of 
TFT, as compared with LDD structure, a mask formation production process and an impurity 
installation production process can be lessened by a unit of 1 time. 

[0491] When the low concentration source drain field of the first conductivity-type thin film transistor is 
constituted as the first conductivity-type field of low concentration which introduced the second 
conductivity-type impurity equivalent to the low concentration source drain field of the second 
conductivity-type thin film transistor with the first conductivity-type impurity, substantial high impurity 
concentration can be changed between this low concentration source drain field and first polar zone. 
[0492] The production process which introduces the low-concentration first conductivity-type impurity 
in order to form the low concentration source drain field of the first conductivity-type thin film 
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transistor, And one production process of the production processes which introduce the low- 
concentration second conductivity-type impurity in order to form the low concentration source drain 
field of the second conductivity-type thin film transistor is performed, without forming a mask. When 
the difference of the amount of installation of the impurity of the 1st and second conductivity types 
prescribes the conductivity type and high impurity concentration of a field into which the both sides of 
the impurity of the first and the second conductivity type are introduced, a mask formation production 
process can be reduced further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 














Page 2 of 21 




30 20 10 40 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 





Page 3 of 21 



(a) 82 r-fb'9'fj'W 




(b) 



[Drawing 4] 



Vdd 



Vdd 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 






Page 4 of 21 



* *B"l *10 ,2 em' J 



(a). 



3,4 30Q 

... 



24 20 a 



14 






3.40a. 

I>2 



(b) 





f 01 , 25 , P l*10 13 cm* 2 

* ^ ‘ ^’ 5 


- » 





21 23 22 11 13 12 




[Drawing 5] 



il -2 

B 1x10 cm 




35 71 - v 25 { P x jQ c m^j) 

L' 1X1 _H 15 



(b) 



Ihs s^s | iu.y f t^i 



□ 



212 23 222 112 13 122 



1 l I^IxlO 15 

cm -2 




312 31 1 1 321 322 
1*133 32 



(d) 



Jazz: \msL 



[ | | *p31 1x10 l3 cm’ 2 

-| I 1 

\\MV LtosiI — G s 






mssi — Icssrar 
^ 222 112 i 



•212211 ) 222 112 
221 . . 111 . 
22 JLL 



21 



& 

\ 122 
.121 . 
12 



30 

[Drawing 6] 



20 



10 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 





DRAIN CURRENT [ log ( A ) ] 



Page 5 of 21 




GATE VOLTAGE ( v ) 



[Drawing 12] 



3 5 37 25 27 16 14 44 




35 37 25 27 16 14 44 





http://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgi_ejj e 



2/13/2004 





Page 6 of 21 





http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 




Page 7 of 2 1 





[Drawing 181 
\ 





http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 




Page 8 of 2 1 




A A A'BTIxIO 15 303 




304 i . j *p3txl015 cm -2 




http ://www4 . ipdl .jpo . go .jp/cgi-bin/tran_web_cgi_ejj e 



2/13/2004 






Page 9 of 21 




1 l PB'lxlO 16 

ussr 



312 31 V 32 V 32 ? 



402 45 





31 33 32 21 23 22 11 13 12 



30 20 10 40 




31 33 32 21 23 22 11 13 12 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 





Page 10 of 21 




212 222 112 122 40d 




503 i i j, ‘p3HxlOQ cm -2 
(d) 




20 10 40 



504 




30 20 10 40 



[Drawing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 





Page 11 of 2 1 




212 222 112 122 40d 




3 / 33 ^2 212 222 111 122 40 



* * l *P 3, W0Ocm- 2 




[Drawing 29] 
1 " 



35 37 25 27 16 14 44 




http ://www4. ipdl.j po . go .j p/cgi-bin/tran_web_cgi_ej j e 



2/13/2004 




DRAIN CURRENT [ log ( A ) ] 



Page 12 of 21 




GATE VOLTAGE < v ) 




212 222 112 122 AOd 





http ://www4. ipdl .j po . go .j p/cgi-bin/tran_web_cgi_ej j e 



2/13/2004 





Page 13 of 21 



(a)[ 



* * A «B''l*10^m-2 

34 30a 24 20a 14 10a 

li ' ""tP ii ~i^ B iP F 



44 

{ 40a 






r 



(b) 



801 801 



801 



‘p 31 1xl0' 5 cm- 2 



If— = 


f 


ll — Hi i— h * * * 

+ * >0 









21 



22 11 



12 




25 



— - v v ’ — V 

20 10 40 





[Drawing 21] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 








Page 14 of 21 






http ://www4 . ipdl .j po . go .j p/cgi-bin/tran_web_cgi_ej j e 



2/13/2004 




Page 15 of 21 




1104 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 




Page 16 of 21 




[Drawing 25] 



http ://www4 . ipdl.j po . go .j p/cgi-bin/tran_web_cgi_ej j e 



2/13/2004 




Page 17 of 21 





* * i B”l*l0 13 
em-2 




312 33 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 




Page 19 of 21 



It 



(q)C 



30a 

=L 



24 



20a 



*81x10 



Jc 



I2 cm '2 

14 10a 
=*==£ I 



_^40a 






[Drawing 31] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/13/2004 




Page 21 of 21 



1 l * ‘B1x10 1Z cm- 2 44 

(a) 

151 *P 31 3x10 14 cm-2 



(c) 



(d) 





30 " 20 " 10 " 40 " 



[Translation done.] 



http ://www4. ipdl .j po . go .jp/cgi-bin/ tran_web_cgi_ej j e 






2/13/2004 





Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 09-172183 

(43)Date of publication of application : 30.06.1997 




LEGAL STATUS 

[Date of request for examination] 06.01.2003 

[Date of sending the examiner’s decision of 
rejection] 

[Kind of final disposal of application other than 



http://www1 9.ipdl.jpo.gojp/PA1 /result/detail/ main/wAAAL0ayZ3DA4091 721 83P1... 2003/1 2/04 



Searching PAJ 



2/2 v 



the examiner’s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner’s decision 
of rejection] 

[Date of requesting appeal against examiner’s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http:/ / wwwl 9.ipdl jpo.go jp/PAI /result/ detail/main/wAAAL0ayZ3DA4091 721 83P 1 ... 2003/1 2/04 




(19)B*a#fT)f (jp) (12) & ifl 4# (A) (lDIWWHWMI#* 

1WPF9- 172183 

(43)&BBB ¥ftfc9¥(1997)6£30B 



(51)lntCl.* 




«WE* /frtS63$»# 


f r 






HO 1 L 


29/786 




HO 1L 


29/78 


6 1 2B 


GO 2F 


1/1343 




GO 2F 


1/1343 






1/136 


5 0 0 




1/136 


5 0 0 


HO 1 L 


21/336 




HO 1L 


29/78 


6 1 3A 
6 1 6A 



S&H* ifcHlR »^<D»48 OL C£ 61 H) fib&HfcSK 



(21)ffl»#4f 


4$K¥8 -237056 


(71)MKA 


000002269 








•fe'f n— xyy >«5££tt 


(22) tillB B 


¥i£8¥(1996)9)3 6B 




)£sCf5®TltK®£rl& 2 TB 4# 1 # 






(72)5199# 


ST# XML 


(31)«$fc*fc£®#^ 


*f«W -229541 




S*P»WafmAfil3TS3#5^ ir-fn 


(32) Bit B 


¥7 (1995) 9 £6 B 




-x:/V>lteC£tti*j 


(33)«5fc«L£^S 


B* (J P) 


(74)«SA 


im± «-2«) 


(31)*ft«^®#^ 


fJBSW — 270399 






(32)«5feB 


¥7 (1995) 10£ 180 






(33)B5feHX^H 


B* (J P) 







(54) mmo&m t-eotes# mrypT-j n >j y x&k 



(57) 

[^Jg] h y yy&Kco 

< ttTFT, ROtrOTFIi^lSmS/i 
5 T F T gcV 'T, 

S/J'|5gro®!itXS»tiJ:o-c«-T F Trom£CftJ#t£&f6] 

x§-frfc¥*¥gi@, 

^T5o 

[#?&¥©] M-#mMcOiif^TFT 1 0. MS-31 
®®C0gggj®8§/iTFT 2 0(4, y— * • KMy®« 
11, 12, 2i, 2 2i^-^@Mro(g®^y-y- 
K H" 111, 121, 211, 22 IS: i45 

LDDf$i££r#-rS, ^X-^/MiUScl 3, 2 3 (C(4, {£ 

MX#fl:®©|gll)lH]8S¥TFT 3 0(4, 47ty 1^- 
h^itl-^oX®5o ^X^^l§!«3 3(c:i4, 

y$4LTV'5^>, ^-y 

•ts/ h^gigc 3 ii' , 3 2i r 
X*^T5„ 



i 

\ 




*v ' * ^ 

30' 20 10 









1 

i&mmn&m] 

[ssjfcjg i ] m-v- Ymmmzfr 

t y- 

t , mr.'f- Ymmzm-v- hmMm&frLxnttf-r 

• kk 

irSr^i- 

-■* • KK 

m§Mg 2 ®sy-y • 

h7>-^^ tzmm- ^mmmmm y 

hfOM£ 

hWit^u, mm-^-Y^m^c 

-rz>*mfrmw» 

im*m2] mxmuzm'x. sfriE*-#mM?W8i 

h y y-^^oy- ;*. • Ku-i':/^JJE£v ds1 , •y— h 
H/E£V GS1 . y— ^ itSfE 

hT^-yyycoy-^ • 

V ds 2 ' y*- t'S/ESrV GS2 . y-* • KU-omisSSrl 
DS2^ LXcB$|C I V DS1 | = | Vp S2 I ^ JLoV GS1 = V 
GS2 = 0 X l DS2 > I DS ii:J& 5 «KA SfrlSH 

[fS5fcJS3] m&mi twis-v'-c. 

^y-^^fly-^' rv DS1> y—h 

flffi&V GS1 , y-^ • Ku-f >!;««£ I DS 1 1 U ift 12 

iriiiisi h 7 y-^^«y-^ • Ku-rymjE* 

v DS2 s y* h fl/£ Sr V G <j 2 N y — r* • K 1^4’ y'HiJSSr I 
DS2 ^ I V DS1 I = I V DS2 I „ JHoV GS1 = V 

GS 2^^#TtwT i DS 2 = i dsi — huetjj 

o v b tfrfEJ&-3Mi3!?3li8l h 7 > v 5 y 9 & *■ k 

kmtzxyxy hm&nm-mmmTmvommtffeitob 
tixmz&$:&mk-rz¥m#mmo 

im#m4] sf^i75M3cov'-m^<D^(^v' 

x» 

mmk , 

mmk , flfllEy-yfes/ 

mtmxm 

[iS3ft^5] 

[S»jfc>g6] lf^l75S4C0V'-ftL^'<0^l^l/' 



%ff%¥-9- 17 2 18 3 

2 

[f?pfcJg7] f|^17!»M6COV'i*n7J^3SlC^-f 

? y- -< ■?-?■ v 

9 s 

s y I'ity.fR.xfttis.m-mmmm 
m h y y te!ES)j0Sgfiyci;:;6H''-c cmo s [e]Sg£ 

m/$L. 

ffitem-mmmmm hy>itx?xism~»m%>ffim h 

y'si/y?<r>ft(n<p-t£< k t>— Yy'-si/yfft. 

h 7^7 y LXV'5 

10 *Mtt57^7-f77MJ?7Sfi 0 

jfciciH'X, 

mtzm—7-x* k m^s,m~^- x^^m^kmmx 

y-fe-y 
A lit, 

AfriE^-y'- Ymmkmuzwixy- Ymm&MfS.-rz'y 
- YmmBf&XMk^ 
wimm-mm.mi&mig's-x • 

mmm-mm,mmmmx-y ■ Ku-yyw^ts 
& \c$H-mmm^M®> & mmm izx ¥m&miz m At s 

& £ iUitJg IC1T Ai- .5 

g^®i£ii®^X^S^^Mfe#AXS(±Sgy- hSIl* 
^xmsfnrff^n, ffilgS-tiiEMftiAxg 
30 izmy- Ymmmi&wzfri?nzm&¥fmk-fz¥m# 

[w^js 9 ] fs^JKsicsH'x. ttfiE m&Wkmm-m 

is- K-X h ^^M&flKSIXiXSX'^ »5 , 

mk-rz 

[ m*m i o ] it #m 8 izm >x , sfi!e®ffifiig?gx 

Kfc# ^x%-&mm*!&®zmi&m!£\zxmA-tzj: 
40 ax^M3, 

lawwi 1 1 ] i mm 8 idSj-iNx, m'fcm&mm.wi- 

mznLx^^mmzr^Ltzy- Yfemmzfr lxi 
x^msi^F^^^fisicx^Axsxmxws^^ 
t -t-s 

1 2 ] m-y- hmmizm-'f- 

so • kh 1 




(3) 



7 2 18 3 



3 

ft, hlHWSrtf LT#** 

mmm&y-*- ku 

mm-mmmmm h ? > y y y t mm-mmmmmm y 
-y • KK 

®SH£it®y-y • KWyffiStSfAitSLDDiig 

fcfifcU 

tt&ssxsjmsiBi®® y io 
-y • KH yWiiSlf t^«or^ tBSl 

s^y-try Msig&figu 

im#mi 3] m&m i 2izm'x. mmm-^msi 

SII'7V^x^©y-^ • Kn'yHJ/££rv DslN y* 

h WiEE& V qsj.. y ^ • K y-Y yUli5fE£r I G gj J; L, 
liaiE$Bx3f«l!SWKf'?yyyyroy— y • KH'vm 
ffi& v DS2' y*— h®/E£rV GS2 , y-^ • KWyiiS 20 

^ I DS2‘^ I Vosi I = I V DS2 I ' -S- ov GSl = 

Vgs2 = ® mkfcTlZX I 052^ * DS1 ttflE 

w,~=f- ? ^mi&o 
mh&m&felfyblxX&zm&mkt-r &¥*&&&&,. 

i 4 ] m&m 1 2 tr^v'T, saiEB-^msi 
iWSM h 77-^^ coy — y. - kk y®jEE&v Dslx y 
- h®JE£V GSb y— y • KW^mSEiSr I Dsit 
SiJfemx^s^sigsi^yyyytDy-y • kw^i 
®& v ds 2 ' V— Hmm^v GS2 . y— y • K^y®# 

& 1 DS2^ t-fcBflC I V DS1 | = | V DS 2 I , -S- oV GSl~ 30 
V G S2 c0 ^T r t-^ r DS2 = iDSl 
^0 v*'P,99SE®— h 7y-^^istyttffl 
tfi)c5*TS]ir->7 h LTgsmic, 

Jti: saia^-y ir S' hi«©f- 

btixmzwt&w&t-tzmmftms* 

[i»«^i5] mxmi 2ibmi 4(D\,'-fM'<nm\z 

SftlE^-y-fes' 

imxm 1 6 1 mxm 1 2 nm 1 5 <ov v-ftt/^jsic 
£H'-c, mmm-mm.mn umx& <o , mmmxmmm 
up Mxftz&&<&mb-rz i £&#&&o 
irnxm 1 7 ] m#m 1 2 75 ^ 1 5 m >-f tifr(om\z. 
-SH't, S&IEM-^mM<±P®T*W!9, 

»i NST-^r 5 ^£4$® £ -#- 3 
[1**^1 8] SSjfcJSl 2 75S1 7 M'-rtlfivnWZ 

m.mxz*m»mw. ! km'''itT*T*(7-? h y yysts 

xtr'A 

SfriEM-#m®^ h y y-yy so 



4 

ai h y y yy y iiiESbias§®Sc(-M'V'T cmo s iuss^ 

«J*U 

sfriE^-^mMJwai h^yy^^xnsztiim h 
yyyy ycopico'>^< irt-^wfll^y-^^ij; 

h y yyx^M urv'S 

¥^ii:t2i7^f^7-7 h y y ygfe, 

[I*# 3 ! 1 9 ] fjtjfciR 1 2 icism-r 5 *NWM£B®®* 

tfJ 1 E&- y ir * £ MIESS X y ■* * yH§*£ irSfrSa^ 

y-fey 

mizx¥mftm\zmAxzmi&mmm-m‘W.m7FM®>m 

AXgi, 

wisM-y- hm®tsfrfa^-y- hm^tri^-rsy 

- h«£®fiBX|S£, 

iwnEjis-»*aH6»®y-y • 

A £i£®® ter 

StilEIB-#®SiiSiS®y-y • KK yffi*££JI?fiKi-5 

mrfa^X^l;®IS®®y-y • KH , yi«4rMt5 
aktiux#«B^tt*ii*#»a;fcx^s*«ciiuninA-r* 

hm&jg 

fiexas?ic;fT*3n. 

»i®y- ■ 54 ^##: 

mw.nmmjjiti', 

[If 2 0 ] i*2fcJS 1 9 ici$-v 't, jtfrSE®gjg®fg 

lyatr K-y h^MS:Mt5I8ff <0 . 
mmi&mmm-mmm' FM^#Axami-y- hife^M 
IrMtSKSrW ir f -5 ^i»flc3SB©jHJi^fe 
www 2 1 ] m*m i 9 i-^v'T, #triE^ag@®B 
-#m®7F^^AxmttCCDXm®ffiir^L7c^# 
Lxm-mmM*$ii%i&mi&i&mizxmAT s 
ist-t y s 
y- 

[f»^ 2 2 ] IS^3S 1 9 KiH'T, flfrlES®®®^ 

-3gffiS!?FM%^Axa»iC(7)iaJW^I-^fig Lfc^ 
^id^fLx^osBi-^fiSiLfcy- hitfeaag*^Lr 

1C T^[ A-r 6 lift 5 * 

[t »^2 3 ] m-y- hmsicn-y- Ms&®jg£S: 
it- Lx##?? z t m-mmm^mis y 

-y • Ky-l'yiWStSr ®x3S-IiaSlKh7y^ 
yt« ®xy- heffitc^xy- nfeiaiBSr^u-ctt^ 
-J-5*x^-r^7i^«ttmx»ss}K»®y-y • K y 
-f h 7 yy^y . ££# 

-r i> ¥ IC£^ 1 / 'T , 
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nmm-mmmmmm y 
-* • Fu^yffiigkmm-r-r^'i'mwn mizm-m 
mmi&mmy-x • 

mmxmmmmm 

—x ■ 

^xfr^mwkfsitfr'&vimm&ft-rzfry-ty 
£MffiTZfr7±y htifi££j£U */Hg*£ 

nB&sttT-# s mzftm t -r 6 ¥&#mmo 

iit^2 4] m*JM2 3irss-v'T. nfimm-mmm io 
mmm~mmmnpmx^z>m&w&k 

[SfMtgt 2 5 ] l »^«2 3^V'-C, 

pit*f9, mmmx&mmi-zumx-ftzmzw&k-r 
z¥mfrmm „ 

[itJfe ^2 6 j 3 75^2 5<75V'-fix^C0^ir 

l> V yy*fi 

KI'7yv : ^.y(ilES)]08I^B^lcl^V'-CCMOS[as§^: 20 
«J?£U 

yxnmxmmsmm h 

7 y'Jy.$(nfr<r>'Pte<. tt-*©#! by '^>> 7 . fix 

ffimmmtzm'xmmmffim ^ l-cv '5 

[fPM*JS 2 7] 

ms- 5 f- -y fr^mm k m ^ -y fr/ymmizm^-r s y -x 
• Kwy®Mit5»lF7y-^?, Rxfffim.fr 
m&frLx*tfa-rz>m-nm&kmx.mm?®t>'ti>i&z>® 
aifiY- k £G-tz>*mfrmm^m 't, 
fliitasfM h 7 > lay— t. • k^y h 
mm<nf&mc?- btmm&fr Lxttt%-tzi&mszy- 
x • pi"<i'mt$LRrfmi&mm's-x • 
mmXZ&WifM.';-* • KKy®14*fflt5LDD 
«:££/£ U 

BftiE^-^gi5i4tffis®iS®y-^ • kk ymnst# 

®§!^|5] < 75 ^ 

tt=Bld» P, «fifc $ ixr v ' S v Srims t -f S ¥»ft:SSIB„ 

[f*#g (2 8 ] y- h*fe&J 8 l£:frL-C*t' 

Aff s y- y y fr z>y-x 

■ K^>MSr«x5iih7y^^, RtMfSH#: 
ux^fsii- zm-mmm k 
mm*k&#xz*mfrmm\cm\,'x, 
m^Mmbyy'fxyny-x • h 

muto^idy- h^agi^^L.TMi^-t'Sffiftjigy- 
■* • KwYygtS&t®®i8Sy-^ • Ku-Yy^tc 
^-rSi^iS^y-^ . h'W^MSrMtSLDD 
«i££fi!cU 



6 

#fn^<b «/& $ tix v ' a m&ftm t •*• z> %-mfrmm.* 
[3*jfcJS2 9] v- brnm^y- b&mwkm-Lxtt 
t*fT5f-ffrst'm%ck Y-r—frWtofUITtXi-fV—A F 
M«j4tii;»®lc-g-tpy-^ • KU'Yi'®#&4Sjt'5SWB! 
hyy-y^y, 2fctra*#«*tf LTttrart-siR-WB 
&k%-mm$ifi'iii&z®mm+k&iiixz¥mfrmw 

IrSH'T. 

P 7 >i?x 4 nzmy— 7!. • KL-Y yfR^*g|!£ 
K^y > i mm<r> 

frmvWkmzm-rzfry-t-y bmwzmx, 
Mmm-mmm±mmmmigy-x ■ KMyittf 
ssaspi cxmmmmnfrmvommtf^tDWi—initm 
imfr<om&istox\'6m&mkk-i-&¥mt*mn. 
[it^3o] v-hmmizy-hmmmzfrLxzt 

• k^y ymmzmxh%-mmmRxfmx.mmmmwk 
byl'X/y* k. WinfrBl&frLXttfa-fzm-imtR 
k tis-mmm'bi$.z®-&m* t £trrz¥mfrmw.\z 

;6H'T, 

• • KPY>®*^Y- hmmw«S5lc<y- hte&j&g: 
YCLT#iii#-f6®i®®y-;* • kuy 
y-y • kuy y®^cirs§^-t-5iS5j@ay— ^ • kuy 
yfP$«<!:£{gxS LDD$?it&fi£U 

y y-y^yrosfriais^y— ^ • KuY^Mtifti 

«'fe»i«Sn-CV'S*SrW*i:-r6^i|t(«6B. 

!»#* 3 1] y 1 - hmsicy*- h«fe,^)KSrYh Ltxt 

30 ^tsf t^/Pi«tW5 y-^ 

• >mm*ffiz.z>m-mmmRrfm-mnmmm 

byy-x/yyk. ffimfrm&frxxMft-fzm-mmi® 
k m~ bf&z ^a^Y- kzw-ts m^fr^mtz 

tel'X, 

mmm-mmmRxfimxmmmmmhyy-yy.yity- 
X • Ki'Y >*##**— hmffiromicy- hl&nRt: 

• KU'Yi'fflactKffia® 
y-7 • K^Y>««iciwg5^-aiS5»*y-^ • kuy 
LDDlSitSr^U 

7 y-yxycommmmm y—x • KuYygH«t#m® 
* s ib] cxmmmm<D*ffiwmm!m&(Dis)-<D¥mfrm 
t>'t>mi$.zirix\ l 'z>&&wmk-rz>¥mfrmm» 
iffixm 3 2] i»^3 oic£H'-c. nffie^-m®® 

h7y^^©tisy-^ • k 

u y y®*^tt s k i^ac om-mm 

mm-mmmmmbyy^x^nD^isy-x • kwy 
<fc 9 V>& < , J-OffrlEM— P yyisy-fco 
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mm/gy-y • k h' yf « t 
t i- a 

[»*« 3 3 ] m*m 3 o fe»v'r, 
»4mll5*5-aSm^}W)lI hyvyyyro{£&gy-y • K 

ffl 3 Ftt*SSr-&«-r6^#»*IA»6«fiRSix. 

-r ytwscttiB — t 

ro^iigy-y • KMy®«tPif<oir#®i^ 10 
[«M3 4] !**3S3 i CUH'-C, SfFlE^-mffiSH 

iiiiineiB— » ss»bi hyy-yyyoamgy-y • k 
y-r ygsit^f 

mm-mngmmby'^itxfiio&m&y—x- kh 

<t o V>fc < , h 7 > v'y y <7? 

«®y-^ • 

Sr-&tf«Sr#at'f6¥*flcl!gB. 20 

[»** 3 5 ] If^iS 3 1 KSH'-C. WIHIB— m®SfP 
ttHffis^-^m®«?flSf'yyv : yy(OiS®sy-y • k 
n sss-jg^ST*®^ t PBromrsi® 

SfrlH^-^m^HMhyy^yywejgsy-y - ku 

&oMfs$S-^il®^hyyyyy 
o<£«gy-y • v ym&tmm.<nm-m‘Wm^®i 
m sr-a tf * * t -r z> mm. 

[S*13 6] ff— hmtstcy'- hif&IIUBtiHl'LT** 30 

y */mw* t 

m mm^-mmmy-y ■ v^-omm &ix5f-s 
mmmmhvy-yxy t, v- bmmizy- bfemmz 
it - lx ##irt s y x ^/Htwe t mrMfgspF-mm zmm 
^iw-g-tf m&mfR—mmmy-x- 
zm-mnmmmbjy'yy* k. mm&m&ftLxtt 

kah'-c. 

mmm-mmmmm b y y yy y «!»»*««#— »* 
my-y ■ bL^>mm^kmm^x>^^m®m^ 40 
<om z&mjgm-m^my-x • Ku^ym«£iyrr 
5LDDi8ig&figU 

ffiftm-mmmmmbryyxynmmm&mm-mw, 
my-y • 

©Hutt*-* y**m®kmzf<D*i%yomm&&-fz* t- 
y-fey hfftt&fl*.* 

iwiBiB-*««ttiMnE»-»«®«ii h y y V s y y <0® 
®siB-#®s!y-y • b'i"(ym®km&com~mm 

■r&ttuumm. 
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[ii^3 7] . y-hmffiidy-HSfe^sr^-L-cw 
«*t s y x * j^m® t m-mmm^flivo & 
mm&m-mmmy-y • kk>*««x 5 *-s 
i®»ih7 2 ^yt, y— hmsi-y- HJfeMMSr 
^ LXKm-rz>=f-x*/ym®k 
ig^trmmjg$&~mmmy-y- 
Sfl^liiK^y^y £, K®#JSI&tf'L-CSt 

sfiis ^— k y y-^y y nsfris^igsii-^m 

®y-y • KM £ mriE^y >47^J^*gR 

W®C<SS$S-#1S7-^ • K H" Affl-r 

3 LDDfgjtSrJ&U 

tfriES&r h y y -y y y tefiiEiiiiggm-a?® 

®y-y • Fy^ym®^kmte,^xy^m®^ 

y-fey hWScSHIx.. 

wiam-®ffiSi5«Mia *— k y >^yy»ii 
SiS^-«m§iy-y • KMy«#tPis©s-#s 

•rs^^So 

[»^3 8 ] y- h®®lcy- 

t £ ftmm I Cfrtr 

msmm b 9 y-yy y k . y- hm^t-y- nasM* 
^ L-c^inf -r sft <k m 

m^ttmmmt&r.mnmy-x • KMvi®»i 
ssB-aamsss®? Kf v-yyy t. 

sfriE^— h y y -y y y 

my-y ■ b'b^om®icukmm^x>^^m®^ 
<vffl\ zi&mmm-mw,my-y • k u-r >m®£M<§i- 

h y yisyftmmmt&mmxmm 

my-y • 

»WI-®Ey ■ -t 7f 

y-fey 

ittfE»-fW«ttiWE»r*«ffi}*ffli h y > -yy y <dm 
mmm-wmmy-y • Ku-o-misEtpaw^-^m 

3 9 ] m#m2 7nm3 8<D\,'-rtifa<Dmiz 

h v yyg« 

T*fcoT. 

Sfilsm-^SSS.tJ'SfraS^-^ms^a h y y-yyy » 
ig»)®SS®l-M’V 'X CMO S 0gg£fl?/& L. 

h 9 y 

'pte< k t-xcoffiim b7>yy?nmmmmzm'x 
h y >yy y u. 
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V fxgfa 

[ts^4o] 'f-bwmty-bmk&k^-Y** 

:frLTa»SgSffi-r5i«»«y-;* • KU-f 
it5LDDlilh7^:?t, SISttlBI&frL-C 

'PK< t • kw 

<t 3 ¥^{*:JBi£ JliJfiJH- -5 3& 

-ISi> 

v-}—x\-±t?x-x 9— 
ktiLz^myo&mALxmi&mig's-x • 
i: B-ISir s 

iHxai &^ts-&z®mkpz*mft'mm<nmm7j 

fto 

[it*^4i] y- hwity— bt&mmk^x** 

• Ki— O^SEiSrA 

>rt(6)-r t 

'pte< kt>m^x^*/i'ffii£kmg;m&y- * • kh 1 
>$!*£ i: 5 Sg 

-Ili> 

^^fHto-gl5|rj®jS®|c:-c Ky- XI17 ZX.7?- 
t/£S^M^&#ALT®iig5&g:y-7 • KWV'filSt 
t K^-m^^sr^-r-sM-xs i „ 

fHIg t Sr-^tf»*<»« 1 14 

So 

[g»^4 2 ] y- usty-hifeWifi’^ 

hm^^Lxm^x^mmcmm 
igM-fsmmgy-x • KL'yyffi^t&Ai&H-syy 
■fe •> I'SiWflg h 7>-^ y k , UTStloiX 

Sfc-rattfcJSlttStta'&j******-**-*-** 

pt£< k&m^x'-'^/i'm&kmffitgmy-x ■ km 1 
t ®E?g-mtiSl5 «r#MJ-*- 5 ¥ilM«0lfc»fiM- 5 * 
-lit, 

FX-XHT ? ±7"? - 
£/&S^M^£^ALri£iS5SJ!£y— 7 • 

i KJB- Wiffi SrJft*-*-* WIIS k , 
ifZIKTfl^- HS«it»X®®S|}SrJgj5R1-S 

fe, 

[f»#JS4 3] y- Hfity- hte^HI<!ry j r^/V' 



10 

-r >m® i&fr Lxmmmm-tzmmmm-&mm's-x 
• pi"(^mt!Sik&MriM-r5LDDm%-mmmwm\' 
7'si>*?k, y-1-miy-f.ttitft^ 

>m&&frLx mm&m.-fzm$kfem~&w.m>'-x • 

KW £jyg-#-£ L D DSJ^X^mSi^Bg h y 

xm®^*'P)fig5$fi^^Sr#-rSi|£#flr^Bro®ijg^r 
10 fedSH'-c, 

4>*< i'b^LDDM^-^msifSi^h^yyyyroy 

I-ISi:, 

gg¥#frfg£cD —gp dteigjg (c tl-ill' £ 31 A 

«Blit»j#t5*ziai, 

^mxxS^T^I-y- hliilZlSSSrMtS 
20 mE.xMk&^trm&&mki-zmm#mB<vmigj3 
fto 

[«M4 4] y-H®ty-M6*i;^;W 

-< ^si*s:^LT*«ssKi-5®saa^— 

7>'^^t, y- hs^ty- nasiift^Hi 

*£ t ^ *;i'ffimz{&mmm~mmm y - * • Kuy 

K i"f >m®ik&Mrffi-t5 L D D§)^X^SS)^K h 7 

30 mw.fcm&frLxMfa-tzn-mmtokm 

tfcfctfH'T, 

4>fc< i; L D Dif-llS»I h 7 y i?Of 

-r y^/u^BUgiri^iSSIg— 7 -kk y®ls£ 

MLDD®^Xa9mS#0Ih7y'yyy©y + 74. 

»'«*£, W»— 

I-ISt, 

LTiIi*f-Sl®y-^ • K^y««iRS- 

40 m^SFBSr MtSfZXlt, 

®ixigjHTii:y- hm^t*xmiisi5«rjgj5gi-5 
MZIt tSr-gttf<F*W* t f s ^#»3ga«®a* 
fifeo 

[M«4 5] IS^4 3 75^4 4|dirn'-C. 

mizLDDmm-mnmmmb7'-'isxfi<D&m&m- 
itay-7 ■ kw >m®t&Mi£i-z&izm-mmm 
^fo®&i&mmcxm*m&miz.mA-rz>i&mmm-m> 
mm^&vomA is, xiistriELDD^mx^msji^ 
h 7>-y^^ro®i®ixfiiy-7 • n-fyi» 
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*y mm 

m a $ ti s mm<o mmmx. vxk#) ft ic- o v ' 

Tit, iI-WlS^Ftt«l iff r#lSf 

[gs*«4 6] 

*'H»« t a£jg-x r y - 

y • kw smm^Lxmmt^m-r^m&mm-mm io 

My-*- Ft'S yi$%Zk LDDMm— MM 

mmimhr^'yxyk' y-tmmky- H&mmtm 
-y^^mmkmmmmxmmmy-* • kw>s 
*, &u<mmxyv*,is$w<®kmmmmm=.mmmy 
— y ■ fus 

cms&yo&m&srt&s-yx y Hmw&Mm-rzxy-t 

y h ®S31®Ill-7y^i:, 

xatisi-f sag-mt®^ t anx«gi®A>p>fifes gtt^, 

'>*< *SS! 20 

y-y • Fi'S>m®kmm=.s- j ry*^mwkmm- 
mn arc *«fife-r s s m—xmt. 

Lxmi&mmm-mmmy-y • Kwy « tif - 
mmtt&Bi&i-zm-xmt. 
iirxg^Ticy- F®®tff?xms^£ffi5fifexs 
^ZXS t kT S XSIftigBwSiit;*- 

&o 

[SM4 7] <?- hmffity- HteBUBIiSe— 

y- k w ymw&fr^x&m.&u-tz&mmm-mm. 
my-* ■ Fi'S'-'mmt&Mrffi-rzLDDmm- mm 
mmmhyy'y*? t, y-nsty-i-assiKti 
xx^X'MgJ£i®®sfgx#m®y-y • 

-y • K^>«iati(8i:oraic»EiBX^-r^w®«5t|BJ 
cmmai&m&irr&Tt-y-tt/ hM«&jysxsxy-tr 
y hM^x^msj?ag h 7 y y* ? t , l 

T#l*XS*-*«»£*XWSttA»&J*S«3li^ 

i«r#i-S^#^@(7)®Jit*-fcl^V'r, 40 

&ft< ki>mm-^>*A^mktasmxm—mmM 

y-y • km 

m®£f|5£*fifeX S^ftcMSrJgfife-t-S^-XSt , 
SE¥3l«£)B<T>-»^iaiai«liT»-»mS!^|ae!feS:«X 
Lxtmmmm-mmmy-* • KH'yiatis- 
m®S£®fifeXSf&XXS t , 

^xxm^T^icy- hm^tsxm^srjgfifexs 

iHXgi «r-^ tr*«:mR k XS 

?£, 

ist^Jiu 8 ] y-hmmty- HtesuBst jfs-^-r so 



12 

y- KH vgSSc^^LT^m^MXSi®®S^-^m 

gjy_y . KL^r>®a«ir^*{lXSLDD^*-#m 

®»®i hy^-^yy y- hw.mty- bt&mmkm 

-y-r*/isw&kftmmm-mm§iy-* • 

«, S . O ? ^ XX - rX ^ lt 4 Si : Kii 5 @ lg ^ X ^ m®y 
-y • kk i^mmknmzam-r-Y**mmkn 
cm^ms&mx^^yx y FM^tSr^isxsxyir 

rawaxsjs— ws« i ^xmugu^^fifes^sis^ 

i **XSJW(«SBro*a3Sr*feiij»V'T, 

'Pft< t tf s-f t rf t 

m kmnmmmxmmmy-* • KKyi«tKi- 

SSSRSrtftfifeX S X#«l I&JgfifeX S f-Ig t , 

k^wmi® -gutc ic xmxmmmmm^m a 

ITii ^ IIS - ilSy-y • 

Bffiaai srj^fifex s ing t , 

KiBxxa^T«iry- KmistBxmsgB^fifexs 

IHIg i: «rg-tf : iXS 

&o 

I38W©»IB*KW] 

[00 0 1 ] 

[f!a©lt5WS] *3SWWJi*SiSBSMBSb 
9^-yyy (jy.TTFTtas^'XSo ) ^TFTitt 

h v 

e, S.tJ'Xwiiit^felcHXStwxWSo JEKflMX 
T©l^tlilrilfkt5a©Sfl;Mt5t®T't 

So 

[0 0 0 2] 

Vfc* ©St] TFT^ffli'7c¥fMIi: L-Ctt«6ft 
^^gcofgSblHiaSrtigiSwryx^X^ h Hyss 

4if^ts, T^r-fy^Ml^^ifiT-lt, 1212 9 

1C, ^-cofe«tiisl<^'S*tiJasitlci6i^'origSli03SgI5S 

P®cOgglfj[IJS&fflTF 
T 3 0 * , N®COigSj08g^ TFT20' , S.TFNM<n 
BJ^fflTFT 10" flS|H]— X>f&M&m2<D±izMl$.£tl 
Tgs„ ;;t, &mzxjvy7 7S ymmxmrfL 

XSt, 1213 OtNSWTFTWty • t7!l - ?WM 
#tt*H^LlX^L, P®«TFTcOX>-X7 1l — 
2x^xg&ic, t7 v-ym^± 
&v'ia5WJH^ti#***. ccoiticxy y-ymiffiro* 
FTSriBIgfflTFTi: LTffll'St, 

t*co®Bt^i5-^Xv\ SfcgESbmsgfflTFT'C'b, X 
$ sicx/uyr yx yffiitwT ftt 

«, 1213 1 (a) ICNMcOTFTICi«-ltSiit^:/E4#tt^ 
IlL2 3T^U El 3 1 (b) ICPUcOTFTlCiJlt 
SRTlflE^tt^ll^L 2 4T*XXitSiJ, TFT«y- 

y- fuss fmnmmiztf+ftx-ftt,^ 
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[0 0 0 3] -e:iX?0 2 9 1 h y yy 

$HXri4, #TFT*LDD«liti-U-C^r5o CfclSX? 
Kril&LDD TFT ) Z<D T 

h !J y ySHIXtgj&^HTB'ST FTliV'f 

ixt>, y— y • ku" fyiijti l. 12 , 21 , 22 , 

3 1, 3 2®rty-l-§Sl 5, 2 5, 3 5<7>SS}g|5£2t 

#H-a $&«•#{£»& y-y • KK^Wi 11,12 

1, 211, 221, 311, 3 2 1C/j;oTf5„ X 
<7>&, (213 2lrNli<7)TFT©^-V • ^-y y— 
MH8L3-e^L, Pl©TFT®ty • 2 t-y y — y 
4 x^-nanc, 3j-y y-ym«^/i'$ 
V'„ ^oX, m^t*b*?7V 
i*ic, 

3J.LDDfg3£<7>TFTf4, 0 3 1 (a) ICNSiOTFT 

2 lX^L, 0 3 1 (b) 

{ClP^roTFTl4»»45W®E#ttSrlli®L 2 2X'7Pt 
y— y • Ky-f i'BHWiW£.&M'‘'<DX\ 
tiiJlSS b 5 5fi)-&;S S: #5„ 

[ 0004 ] — ;*, h y y^SffiicjtitL 

|^— (0*ftftS«2±C»«fSSE 
*4 0' «r»riw**frtfcs (02 9#BS) „ seUex 
®««M&*4 0" 14, ->y 3^1S:#i£L*«lN 
®yy =>yM*TJ§«iimffi^4 o g t ixtLxgs. 

:;x T®(»Ji®H£fi4 0 g CO ^ Ml Id 14, TFTCoy 
-M6IWBI1 4, 2 4, 3 4 tPIHtld^Stl-fc'yy => 
^»[tK4r®ISft:)K4 4 t UX^fiKU-C^rS. SlS&jgl 
4 4 WSEMCI4, TFTffly-Hil5, 2 5, 3 

»Sr±JB«*««4 5 t LXT^LTW 

5„ 

[0 0 0 5] b y yyg« 

1 * 14, &*, JeiTO^j5feT*®[it$nTg5 0 
[0 0 0 6] S-f, 03 3 (a) Ic^-f [tiX, &&&*&. 
2»Sffi|r®fifeLfc^<X)'>y =>y^l 0 a , 2 0 a, 

3 0 a, 4 0 a IX^LT, 4*- Hf&jgUgl 1 4 , 2 4, 3 

4 , Rt*»imftt8l4 4 Sr®J& Lfc&, ifelX10 12 cm 

_2 co k— x&x-tf a w K— 

y'SrtT&p&x?#* ( 1 0 S ro^ttftiAig) „ 
feS:, #'> y = VB 1 0 a , 20a, 30a, 40a (4 

i&migpmttez, cix(4?i?ahyy'yyy<75Eg[ii:mffi 

(V t h) ZHHm-rz&lzftiDjxZ' (^:igx?*4C4xtr 
K-y”, C/D ) 

&K, 03 3 (b) (C^-rittX, #T FTCO^/S®^^ 
y-yy. b-ryy i 5 l XS5 (i@lo-r^y®ii 
S) . iS^V'T, 83X1014 cm _2 <X> K-Xfixyy 

-x fTt>&AT\ ->y =>y^4 o a 
-e"c«#&*4 o" %j(z&-rz&<oTi§mmmB4 o g 
k-fZ> (20Sco^M!fei#AIS) „ 
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[0 0 0 7] ftfc, 03 3 (c) IC^-r^tC, y-Hg 
Hi 5, 2 5, 3 5, &t/_UfWi;Hg|5 4 5 Sr JIM U 
. S)ftt4 0" SrUMLfc^, NHoOpfliffflTFT 1 

0 " S.XFNS?<XiiE8t)0Sgffl TFT20' <7>JlM@iSt£: U 
yy h-?yy i 5 2T*^p (2@l©-ry^®sli 

S) o MV'Xr, 8) 2 X 1 0 13 c m‘ 2 « K-XtXd4p P 
*< 2 . 1X10 18 C 

m _3 ix>®®igps<7)y— y • Kuy y^lg3 l, 32£ 
Mt5 (3®@roWMAXi) „ A 

10 $4lft^o/cg|5#;iS'9 L -x4'A'fMSc3 3 i:/45. 

[0 0 0 8] ftlx, 03 3 (d) PMOiE 

®)®3SfflTFT 3 0' WJlMfgScSry-^y b^ryy 1 5 
3 XS 3 ( 3 lal@»- 7 yy«Xl) „ gsv'T, 8 1 x 

1 0 13 c m _2 (X> K-XSX y W SrfT^iiA^T*, ^F 
**E®l®S#$J0. 9 X 1 0 18 c m _3 C0-(£ig®N®<X)y — 

y • KH y^B« 11, 12, 21, 22 SrUM-f i> 
(40@<7>^H^#AI*1) o 

[0 0 0 9] &IX, 03 3 (e) NSWiff 

IflTFTl 0' (DBffcmt Sc, N^<X>fg®j|H]S§fflTFT 
20 2 0' (DMmffi®. &WMI4 0' |4*BXXT, V- 

Hi3 5 y-yy h-^yy 1 5 4£tjim 

( 40 B<x>-^y ?Mf 8 .TM) „ ii^V'T, 81x10 

15 cm' 2 © K— ^fiT-^ny-r^y^riT^^A/X?, ^FM 
i^SS^l X 1 o 20 cm _3 coi^jtgy— y • KWy 
ffl«3 1 2, 3 2 2«^t5 (5®g©ffiWAI 
S) o «SPl©y-y • Ki/4x®i3 

1, 3 2®rt, yyy h-^y y 1 5 4 T'^foixTV'Xcgp 
^J4^CDSST:H®lit®^2. 1 X 1 0 18 c m _3 (X>® 

®/gy— * • k y-r yfg ® 3 11 , 321 z<d 

30 ^(XLXT, P®coSgi(j0Sg^TFT 3 O' 

[ 0010 ] JSfeir, 033 ( f ) 14^-f-^IC, Pm<om 
iiisssfflT f t 3 0 ' icadxt, y 1 - bmn 

15, 2 5 &'t>/2:s!)lcMp l^yx b-^yy 1 5 5 &Bf$ 
■tZ (5@B©-ry^®)gX§) „ ^V'XT, 81X10 
15 cm _ 2 <X> K-y'*X?y y-T^-y^rlT^^/^X?, 

®®^i X 1 o 20 c m _3 <x>ii5Sigy-y • KwyS 
St 1 1 2 , 122, 212, 22 2&Bl&-t5 (6 0S 
< VTFffcVvmAXM ) „ (S^JSNSitoy-y • 

Stii, 12 , 21 , 22 cof*i, yyyb-^yyi55 

40 X?Mfc4txrv'fcg(S^-»4^:OSS^M!feSj*!!)SS(jO. 9x 
10 18 cm' 3 ©«sy-x • KP-f yfgScl 1 1 , 
121, 211, 221 bteZ> a H©ti;LXNS©I 
IfflTFT 1 0 " &tm®<X>!ES(j[E]S§fflTFT 2 0' Sr 
Bfc-rz> o 

[0011] JE1K0 2 9 K^-f#fcSrai|&gd8!4 ZBt$. 
Ltz'&. mvSLlt<n%,<DT--/i'&ft\,\ i!)>5Sl:=y 
y y F4:-xi^^jgj5EL-cy-y. • km yfi i 6, i 
7, 2 6, 2 7, 3 6, 3 7 tltfT y y y ?V 

h y y i ' -rs. ^14^^14 ka-x(4 
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ScXS F^^T 151-15 5 <F>Ws 

&) 1 6\3KT>^fm^AJ:ut^nt3tixmtc 0 mu* 

0" 4rJgfl)cL^V'C0-Cfcn»J, 

- t ? yy ¥&fcmcmo-r z&tcmz 4 ® o -^ 

yTTfcfilcXM (U-v 5 * 1^^ 1 5 2-1 5 5<DJg/&) 
[0012] 

5 t-fSPUS] LA'Uiflse>T*#>r 

yv h y Hi-r^T^xm^igc 

t , ^««»# Axa ©* i : U :*#< 3 tESix 5 ^ 
roai-T F T «gjg-fb^r[215 5 i: -T S i: ®{itxm» s A 
itilrlt^-CUS 5 bZSfflmMtfUZo «^«(213 3 
(a) ~ (f) £#.B8 LXSftBH LfcK^yjf£<D«IC L D 
D TFTKTCMOSWML, ft^f4 0’ t 
B&i-ZWrS ld » 4 , 

5 y JgfifeXSi: 6 (U 

f^y-7 h y t xmm<r>mm=>* Y&mis<m*-tzt 

yy.s«ici®e>i\ iiSroMSTFT^ts-t© 
F T t$tI^©WSrf t5 ^r© 

[0 0 13 ] 

mmm «®7^7^7 f y T^s«co«tr/>/£< £ 

’bTFTtC©TFTi#iS©S*5TFT, g£Wi 

g / J'PgwSJJtX 

StiaoT#TFT©lSiK)#M[6l±$WW«£ 

&{fc-r*#ic;£3„ 

[0 0 14] 

[^ S £^- rs ^> o #®] JLSEKH £ A ? 8 H -.&&, * 
»WT*tti|&#«3SE«SrKT®#l=:#fi)ti-«. WTlct£?9 
-f5#^0J(iV'Tttt^/Mgo®aitxaJSlc:J:oX. # 

y 7 * fc £* ii < DgftiI £ Si - X 5 / 5 ^ * ne > Srj 5 I ^ JS-f 
nii, ft^l75M2 6li#55IWtg»Jft«2 7 75S4 
8 lci £ 5 f § 0 J £ lcASiJ £ ti 5 0 

[ 0015 ] swig! 1M26 1 
\z%i-m>w,mRTfm-2mm<DT FT^tts^g 
m. Rv^nzm&Ltcm&m^mmmm<r>7?7-s<7' 
■r by *xm&izffl-rz>ftwx'#z. mxmsnmi i 
tl#«l 9 75M2 2tt:ft5®MMl©M*S 

tcp-rs^-eirs. 

[0 0 16] Zh-lZtt LX miftm 2 7 75m 3 9 

0^i±(^-sffi±f^T f t 

m , &p'£n£®j«ufcj0tfi^igeffl<sf©r^7 i 4-T’ 
-7 F y T^SKlrg|i-5^0J-C#5o 19^4 0^4 

8 ic # 5 |§ BJ It - ft <b CO *mi*m&i<nM&mk\z. ffl-r i> 

[ 0017 ] tmxm 1 1 mz&wi 
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z>m~&mmwmb7>'*jx? t. ^zy- fisci 
zy- hlMMUSrrt-L-C**** tSiZft^Wt® 
x^ms^it^y-^. • Fv^>®«c£(®x5^x#m 

»*-#*£!*« f 7 y vx y tiisig-^msii^isffiy 
-y. • b‘i"ommtm%i—?-7*^m<nffl\z%-m 
n.mi&mmy-x ■ k i-c yfp*££ jygt-s l d dt*® 
10 £l&U 

IKmxanaS!5SHKF7y'T^^tt®*xai 
®® s ® jgy-y • Kwyw « fzft ^« 
« w tcgiigxy r tmc s *■ 

7tj/ bmm&Mffi-tzxy-t v h «*§£/* u mmx 

zmz&mt-fz, 

[0 0 18] t x V'ftlCTFTty 

7ii«vj'$i' 0 xt f t <d y — y • Ki^-ryFa^iwiS-it 
20 5S*®3E^itil'(DXyx^:g-£M< W^S, tott 
J'WfciWMPU MIC F7y-y7^^fi:£i£^Wj)E5<?5 
t\ *a«ii^!»sflrtti=*ai:a5Jpj 1 <R't»*6. Micmx 
^mMroig«)iHisgffiTFTici5-v'T, y-bmm<oi^n 
ic^-r 5 tw\c ^mnmm. 

Z^XZ)*7-ty bf&Wik LTMLTtS, toTg 
TcOTFT£LDD«fit‘e§gj£-f5®-£-J: >7 
J*XSS.t7 ? #M^^AXS£K-*- l®Hfo/>/i<t5 
JjWWJfcS,, X<^SS7tT'^A$n7c^X#m®#M^ 
li^-v^/W'rtT'WV t h^rlSU ^T-fey I'fflSeX'tt 
30 Sf< LTf/FBg 

<£>§U£X3Si&lc-c3-T F T0«$M4m&*aM: Lfc# 

$ tt a ro - ews » 

[0 0 19] [f»^3S2lC#S^BJ] 

icis«-f^#^seicis-v'x, h 

^ y - y ^ ycoy — 7 • kw 7 ® es - v ds1> y — fu 
/££ V gsI' y — * • K^ySI5M DS1 tu Ifflfsn 
zstisi F57 -yy y©y- y. • F'i"fy® , E£v 
DS2' — F®E£-Vgs 2' — y * K i«"f y®Sft£ I ps 
2^ L.^0ti- I V DS i I = I V DS2 I > -i-^>V GS1 =V GS2 
40 = 0CD^f£TlCT I D s 2 > I DsitfifcS^lX MIS^X^ 

m&j£it>btixmz : m%w&bi-z < , 

[0 0 2 0] ZiD^ICffi^-fSi:. myiwoi 
^Sfetlcjga-r^^x^fliMT F TC0£y®«<DM^£ 
&7j'i U S-#ilT F T t SZSiST F T0t7 

5„ Hot; 5 LfcTFTlCTCMOS®Sg£ffi/&Lfc 

®S§li®^T-ilj^L, ^»f^t^HIC<V\ Xf5] 

^icniasrofllja-^y^ r» Ftffil&fkSixS. 

50 1ST F T t f ZiiST F T ©t4- X^r >f y 7i7g 




17 



(10) 



#H¥9- 17 2 18 3 



>*m-k ) 

[8»*J«3 I^SSSE] *3§9]»21t#J|i 1 |cffi«6i-5^ 

aMHSWi-SH'-c, wej[s-**®#*^?yyx*«B 
y — * • hw y®ji&v DS1 . x— i'@i£v GS1< y 
-* • kw i DS1 1 u 

h722^^(0 y — 7, • K y-Y yllE/3i£r V p52' X — ^ 
i ^ /e * v GS2' 'S — * • Ky^y®S(ES: lDs 2 i L'fcKHw 
I V DS1 I = I V DS2 I ' ■®- oV GSl ==v GS2 <7) ^^ : "1 r * ; -"^ 

i ds2= idsi^^^^ 00 ^ - h®e^o v^e>Mie*- 

hyyyy yds^-ytfcfStj&^rSil-yy h 10 
LTgS^lc, S9SSIB“^-Y^i^«ti:MIHs|-y-fey h 

bhx mzv&&m 

t-rz . 

[0 02 1] nrfilTFTo 

A -r ^ ^m&iR CM- y -fe y hfgi£l^tt3Si?X3f®Mw 

*7Xy Msjrefca 

I-#Sii»TFT5rili'77 1 ^->'3 y - x— Kfc 
U LDD«lgX'W€.^-#®^C0TFT^Ill'^y^ 
yx • ^E— Kir-r^V^W^So d?L.T7l -7tyH 

*w^®MicsEH-rsig“aems!TFT<7>^-ymisec> 20 

®'>&®'J'i l, illTFT tSlfilTFT 
h y y 

b& £5. ISoT^ 9 L7cTFTirrCMOS[elK^t»^ 
L7c®£\ UlSSWilS^T'Stif^L. 6SSWt>£ Die < V\ 
xmmz®®coffii$,^u-<T? hiiffirnktstiz,, (.m . 
-SliiFTifriSlTFirot-! X^-r^y y 
V s 3 y&ISJ— £ L#5&„ ) 

•rs^^gi^v'T, mzm—T ■**&&&&&# 
-rzm-mmmTMVommt. mm 30 
-atrm=mmm*M®>miMb. mm*7±-y hmm^i a 

Lv t ■#•*„ 

[0 0 2 21 BPhBX. 

MVj&mA-t-zmizm-mmmm tfi®? 

mmz ^-7 

X&Bc&fiiJJgEWjfcS,, 

[0 0 2 3] [g»jfc3J5. 6(Z&i5&W] #m&WXl* 

B-$mm t t M=««Ma-e*r a** 

IcSfeU 3S-#mS!£NKi 40 

P®-C^T5. «£*-«*£!* Pffii LX^izftB- 

mmmz nit-ws. 

[0 0 2 4] [StjfcJg 7 ix&SfgBJi] 
4r®f£:L,yc?S^^^gffl»ry7 i -i'X^ h V ^7£K 
■c*iiv h 7 yy 

yyiiffiSfj|H]KI-ifS'l'TCMOS®gS$r«figL.. ilfffBSB 

i77^?ort®-*w 
WK hyyyx^ttiiriBffl«c«^V'-Clii3fffl»K hyy 

y x y £: f§/i£X 5 o 

[0 0 2 5] [SMtg 8 1:24*5389]] ^BfflJlPSl 50 
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®&Bi$i-z&\zm-mmmB®iV!)&m&mmzx¥’t$ 

mmm-y- hmmbmmm-'f- 

-hmmmmxub. mmm-mmm&mmv-* ■ k 

SfriE^-#iiSiia^gy-^ • kh>®%m 

stiiamx^m 

l!i85®sy-x • k y-r yffl«5S:?g^-r s&KSgX’tiia 

£ urns c ■ x ^3?#:®iiwagA-r 5 n;® jgjgx *? 

b && u mmi&mmm-mmm.B 

^tAXtlli^- KSffiJ&i&XgiltKwfTteiv BE® 

ftt>tiZ>m&W&b-t-Z> a 

[0 0 2 6] [IfjfcJg 9 \zmz&W] 

mi&Wtm^tf V-zf LTff 

t\ i®xa*ff<eofc«ic^*[iM*ffiK:y--hlMi 
KSr^-t-S^^TS. 

[0 0 2 7] m*m 1 0 lw#5^BJ] ^BJI^V'T 

eistftci^fig; L-C^X#mS^M%iSr® 

Sltlcr^A-rsX^t LTfrV\ 

[0 0 2 8] [m#m 1 1 tr#5^BJ] ^B^liiS-V'T 
®®2ga^x^msi^M%i^Axm« rcoxa^tf/i 5 
umizMis Ltc¥m#imiz# Lx-znmm zmm Lizy 

- htemm&frLxm~mmmBM%)&mmmmzx*f 

AtilSi LX ft 

[ 0029 ] 1 2 \z&z&wi *m m-im-y 

- bwmvzm-r- hmm^^LxM^-r^m-^x 
*/i^M®bm-mmmmi&my-x ■ kw>s«s -m 

b. iry-ngi; 
flV- h*6®yK*^U-C«-(®r-f5Slx^-^^/y«iSt 
^x^mMitJS-gy-^ • Ky-i’ygB^SrdxSBxii 
*®WKh9yyx*» 

r. hyyyyy ftmB-mmmmwk 

ffiy-x • Ky-f yffl*t Km— f=--v^7v^«twiaiiw® 

-^ms®itsy-^ • Ky-i’yffl^^g.«i-SLDD 

»*X#«fflSMIh?yy^^ttBE* 
-iliiiisy-^ • KMy®«tisrft^ 

C5F*fii»»SS:#-r 
57)-y-fey tmm&Mrm-f&ityty HSitSrfiau BE 

[0 0 3 0] 5 t,'-fncOTFTt>y 
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- s z&x- 

7l8'iS753/J'§V\ XTFTOy-7' KU-rv FflIXK-tt 
•5®^^ffi^i5V'C0T*^-r4'^S$:S< ttUKS, G£oXy- 
'swmmm u Kyyyyysssrigj^tiiJtssw 
X, ^^Sj^BTtglciyeStSp^J.S'LWSo JEKIBX 
^miiwggSfiBSSfflTFTt^V'T, y- K®l®«iSiJl5 

z&-rz*7±-y hfPSi Lt«LTt5o ttotlg 
XcOTFT*LDD«litXSSiti-S®-&J: t) t>^xyj£ 
fi£ia&u^ii3e^Aia££* i mwo^/i < -rs io 

t hSrHSU 3"7iry hggllcXM: 
(Sj@S#Sc^x !)T-i UT^ffl-rS„ #r< LTS'Hg 
«®!)tXSmi-X^-T F Lfc^ 

mfcmw&^mztbz <ox^z a 

[0 0 3 1] [»5fcqf 1 3 tr^SISil] 

liyy^yoy-^- Kxxy®j3E£rv DSh y— 
K®)££V GSls y-x. • KK>1M I Dsii U mf 
I2f-#iiill 1 7 y y © y-^ • >1E 20 

Sr V ds 2' hmffi^V GS2 , y-x- K^yiS4; 

1 DS2 ^ I V DS1 I = I V DS2 I ' -®-° V GS1 = V 

GS 2=0(D^#TI-T I DS2 > Iosit^S^IC, fl&lEfS 
-^v*/umWkffi%Z*-7-ty 
Vo&gttffetf>tbiiX%Z>m&¥fmk1-5 a 
[0 0 3 2] *7±y \-m&<r>m 

ft otyisoa^^ 
f'l'iu f$ — ®*ST F T F T coy~y 

Z>» fifoTi 0 L7tTFTIdTCMOS[aIKSrlSeS;L7t 30 
S#, BKlllijlT'i^L, ^ibf^t>!tl!.lc<V' 0 xm 
mzmi6<r>mf& J ?i"(Tir htlKKMhSJx*. (JB-* 

mMT FTi Wi—i&MSlT FT®t-f xr^y ^ y y y g 
ySrl^-i L#5& 0 ) 

[»**1 4lc«53S0i] *3B9ltt:ffitJft9l 1 2lc:fEi8rt- 

aaiE|g-iSi®s»i8l k y yyy 

y<oy-x • Kyxy®;/E£rv DS1 , y- K®j££ 
v G si' y-x • KKyifei 0S1 iu S&IE^x^ 
iisi^y-^^roy-^ • kh 1 ysjxsr 

^DS2' ^ — h®J£S:V G s2, X — X* K l^-Y ylHSt'S: I 
DS2^ I Vpsi I = I V DS2 I , J-OV GS1 = V 

GS2 COPTIC: -C i DS2= 1 DS1 k&zmoy- hMEEA* 

o vfrzm zm-mmmmm k 

fifc5;fr[6ilc~yy h L-TgSItKU #jfE8sxyx^i'tli$ 

t stria y-7 -try 

[0 0 3 3] XCDfiSlX|?lr£-f $ i:, ^X30.®S!TFT(7D 

*ttW#***aHfc-f6*rtt-e» y-y-fes/ MSagx&a 
Srf is ® t f t 5ri i 'f y i/— > 3 y • -x— K<t 
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U LDD#ligX#S^-^®®OTFTSrlSV'3iy^ 
yx • x~ Kir-rsifWm&So C ? Lxt7ty h® 
m<D&±mtniz&m-t-5m-mmmT f T<z>y-y®sE<z> 

m'pzm'l'k U I-illTFTi^iSTFT 

coy-y®*-^ h y y-yx y t -f 5*;4^t6 

ir/&5o foTw^LfcTFTIITCMOSHlS&IrM 

ufc^-a-, mastiKSpoibfru sswrfKt.^t-O', 
xw«Mciaiso»flfc^»u-rr>> htmiwksn*. (* 

— ^®ST FT t SIX#®® T FTffitT y y 

y 3 ySr|B]-t L#6^o ) 

[flMtfll 5 1 C#53§0J] *38WttSgjfc«l 2 75$ 1 4 
Iwf5®f £¥##§£BtX&H'-C, MSE 

striamxy^ywt- 
Sfrieyy-irs/ h® 

X-5 0 

[0 0 3 4] SPhm—^MMTFTCO^-Y^/l^Smizm 

fto? 

■fey h«*lw't>W~#«S^««»*#AU13fc*. 
XSmSrH'J®mjl55„ 

[ 0035 ] [iMi6> i 7\z.mz&m *m&m 
xtem-mmm t t «sv'ira»^®Mxw5 

USSrlcSfcU fj?-#®MS:N®t:Lfc^l£M:SfSXa#® 
®(4PMX^T5 o i£tcJ8-#®jS£:PM<t LT^Ctt 
ITiSIIlNST*f6„ 

[ 0036 ] [iS5ftJi i 8 izmz&wj 
m&&&Litma>m&mKm<z>T*T4 7-7 k u^xi 
teXli, SfrsEB-#®Si&0 ! SflSSmx^®Si#8S h y y 
yxyiilK»)[H]Klw£S-V'XCMOS[H]SSSr«lfi£L. fltfSB 

h y y y x y ro^co-^r 
F y yyx y (iiii^lsEicSS-V'XB^ffl^ h y 
yyxy£fl Itfts. 

[ 0037 ] cma« 1 9 1 zrnz&w] *&wi zmxm 
1 ms.fS 

t. msfif—r- hmmkmmm-y- bm&&mi$-r 
40 €>-/- hmmm^umk. wite.m-mmmi&mi£y-x 

m izx^mttmzmA -r z i&mmm-wmm; fm^#a 
iit, ffimm-mmmmmigy-x • 

•a x * « Aii t , mmm- 

ISSX-x • KM y««tSr^fiKf-5^lw^EX 

s^^ojAxsttRy- h®ffi®flKxss(ric:ff*jn, 
KiS«a*— ^SS^Mife^AXSUKy- K®s«fi)c 
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[0 0 3 8] [f**3l2 Ol::«53§9!] 

zmi&mm-att lx 

n^\ f*& 

[0 0 3 9], [f**3[2 1FI#5$§BJ] ASgWXSH'T 

mm l;tfAt5Igi L-CtT</\ xroxa*fT*ofc 10 
[0 0 4 0] [|**3i2 2ld#3?§BJi] *3&WlCiH'T 

«M**-»*S*«*»Axattc<oxa*rtT* 5 
eilfflKJIM Lfc^SfWffilcat LTt«8II« LXc-/ 

AX5X Mb LXft?mfcftZo 
[oo4i] [i**is 2 3 1 zmz&wi *&w(*m-y 
- hnffiicm—y- bt&mimzftLXttm-tzm—i-v 

*.z>tR-mmMnmb7>'i?xfb.mr.-y-bmm\c 20 
m~y- hs&mm&frLxtt&tTsm-^v^ijM&i: 
mr.mmmmmms-x • 

T\ gsKS-a$m®?S?JiI l7>-^7 ttI8f*-ajS®ii5it 
jgy-* • 

-assHsatKy-* • KH7i#tA«t5LDD 

xam® *mii h7 7-^^ «:3£$&xa®®ia5&ig y-y 

47i^ig«i:Pll^M^ffiSSrW-r5^-y-fe2/ hSUcSr* 30 
fit5t7ty F»it£l£L, RSBX^X*/U0i£tt:i& 

Mi±x#zm&&mt-tZo 

[0 0 4 2] rrotlc«t5): > V'fHWTFT-fcy 

ymi*/i s /J'$v' 0 xTFT©y-7- K^-f yKicijf$-it 
5W*!JEa s iai/'C>-C i f L -\r*7i';g:£rS< taj|55 0 'i&'zXjr 
>w&&mtoL* si- h^y-y^y^a^ig^tb^sc 

-C\ ii5jii(i^oj-fg|c:*5i:S5fiJ,^t.^-5„ Sl-SfSX 
^^SicDigSft[HlSgffiTFTI-fi$-V'T, ❖*— F®($go48*r 

t5t7-ty Ffgftfci: LTMLXW5. ^oT^TCD 
TFT£LDDlti£X8«£1- 5 (#-&,£ <3 \>-? 7, 9 J&f&X. 

a*-ia, ^M^Axa*2iei^^<^-5^tb* 

5. 8r< LT§'hffi«Mi£Xg$cl;iT#TFT<D®8ll!i<J 
[0 0 4 3] [I**3l 2 4 x 2 5i-^5^BJ] 

-cuss-am® t sgxa®® t wsv s^aas-c#* 

JP£ic?fcU *-0*S8*NffifcLfc»^fcttjfS:ia« 

MXlSm®«N®X'#5 0 
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[ 0044 ] [m*m 2 6 izm5%w] i 

B^Sf£:L7cf8f B *^B^<7)ry7 i wy'^ iy^7g 
ffi?EjfS-am®&t/iitl1E*xam®*?K h7> 
i?^^H:®«)08SJ-»V'XCMOS08SS:«^U MIE 
S*-am®&t/|gxaiS®?Wi8£ f 5 Vv'y y <nfy<n-jj 

<D$?JSI l77^y ttUfjRgltfn-iH 'TiifS&JBaa F 7 

[0 0 4 5] [f**^2 7 (c#3#§b;|] #$§Bj|2y - f 

nmz.'f- h&mmzfrLxtt&T-fz?-x*;''mwbm 

f-r^/«tMt5y-7 ■ KK7®«i8x5 

isi7yyy^, s.tF®im^^^u-c5sff6iX5^- 

HSBI-JH'-C* SdlE#^ F liy- y • K u-f 

Fmfficosssni-y'- HfeaK*^ urst*? 
•XSBi^Sy-y • KWV®i®RtJ'iRfi»*y-y • 

JM»-?-5LDD«<?igS:/£U llflfE®— 

®y-y • KW>m«c<!ri»m®^P]i:x*88#m®i7)^ 
mvomm tmmnm—n $ tux v ' 5 * 
Wit5. 

[0 0 4 6] n©i)ii)Si;t5i, iS.mm^-7.- K 

i~r 

U LDD TFT(75#1J,S*S^LXi^, '>(Cl'Ig|[ 
[0 0 4 7] [1**31 2 8 l-^5^B^] &&&&?- F 

a<si-y- \'&mm&frLxM&f-rz>?-x*s''mmtm 
y-y • F'U'f y®^£(S;t5 

ilih7y^^, 

®®en t mr.nmi®t)'bi8.z> b z^-tz>*mw- 

awcin'-c, *friE»M h7>^^iiy-^ • kw 
b&mv>mm -y- F*6aa*:frLT*rar 
t5«gy-7; • Ku-rv&Sc&tmieiSSy-y • 
KH'y®n«t^^-t-5Sig®y— y • K^>ijse^ 
JMttSLDDKHMrrtU mflEf5-mna!«MIEiR« 
sy-y • k >mwb>&mmtfm LxumwsLox- 

$ nxv >5 » 

zftmb-rs o 

[0 0 4 8] i, B8gy-7 ■ K 

U LDD TFTCOflJ.S^rS^LT^, '>/iV'ISi: 

x»r«/i^#«siSBa5»it$ti5. sixi mmy-x • 

zmmmb&'o. iF^a«ii>*v'a»*TFT^# 
e>n5. 

[0 0 4 9] [»*3g2 9lw^53§BJi] F 

Fite«ffllSr^LT»«r*5^x*yya«t K 
r y -tr yy Sri^ig)gi--a-£? y - 
y. F*u-Yy®^^dx.5*?aghyyv > yy. s.LF^m 
LxMfax i> m-mmift b »xmaa$8' 6^5 

SfTSErUf^Fy 
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W-rz* 7 -Z-y h®iS 5 r{ix, 

igy-^- k u-r >m^bmmsi^m cxmm-mmx, 

[0 0 5 0 ] iS 5 S®y-* • K 

y-c y®* t & iBj^pi^fljt-t- s *rite t to 

L, t 7 tyh TFTro#J, 6 £?grt>LTiSk 4 >*MX 
a»-c«»<ci|«*tt«*asil3t$ii6. JEfcffi»*y- 10 

* • b ®^iw>rt utg 

iB.-tzmfc'inmki&Q' ^stc/MiWiTFT 
^^biv-bo 

[ 0051 ] [m ^3 oizm^mi ^mny-h 

mm\zy- bsmimzfrLx Mm-r^x^mmtm 
sy-* • K^yi«S:ix 5 

kb# 

ffis l x Mrs] x 6 n— ®®as 1 ir®g gpa* e> $ a ^ 
***£&*rs¥#(«SBK; 6 H'-c, 

hyy-y*y»4y-;* • kk^« 20 
m*y- bmmnttitfiiz-y- bt&mm&jt - otmts 
fiisy-^- KwyWBfcttffiMcy-.* ■ km 1 
yB«lcglJgr$-*jBi»*y-;x • 

5 LD D*i££rf£ U SillESfl— ®®Sl 5 » 4 iWfEM— ?g®® 
z.t*m=.mmmmmb : 7 i'isx#< 7 >fiiit 5 .i&m&'y-x ■ 

€>. 

[ 0052 ] &mmy-x • k 

y 4 * i fg-BBa * i§]f$i;iffr$-f 6 urns t it 30 

U LDD CMOS TFT«#J.ftS:f£tf>LT|£h 'P 
[0 0 5 3 ] [f**Jl 3 1 lO&SIgW] # 3 §wtiy'- h 

• Ky^yfcWc&fflfjt-S 

$g-#®®&tFSgX>l|®®fi?llil b 7 * <t , R«# 

m&fr^xttfa-tzt 8 -nm%ikt 8 -nM 8 it)'bj£z® 
Rvm-mmmmmb 7 i'i?xjmp-x • kk>® 

^sy- f'esrojaasiry- hite»®IS:^-L-C»l^-t --5 40 

tes®y-* • Ky4>®«iii®®sy-y ■ 
>ffi&\zm&ri-z>mmmy-x • ct^dx 

5 LDD«it&j,KL, iwisig— m&ai 4 ariEfg— ^m® 
SLtF^x^mK^h^y-^yrotfriaiiigsy-^ • 

K i^r >tt* £*tt£ 0 *ro 

n«(O|q-09^«ft:fl|^e>«lfiKdnTV'6fP«r4»flkj:^- 

^ o 

[0 0 5 4 ] iffl* 4 HWfct 8 i:, iSiS®y-* • K 

y-r >m®km-w.fa%zmmzfti$.-f 

L. LDD CMOS T F T®fl|, 6 £ffi 7 !l' LTffi, 'P 50 
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* v 'Xm^TC-Sff^^ ¥&#lSB£ s 9 Htt $ Jx s o Xfcfi# 

®y-* • ki ■"f^m^y-bmmizMLxBE.m-^ 

TFT^fibtlS,, 

[0 0 5 5] [Stag? 3 2 KBSISW] 

3 ofc®BK¥#fc»Bi;:AH'-c\ fifs^-m^gBtasfi 

fESg-#®®^Kyyv>*yroteS®y-y • KK 

i: 3toM- #®®?F 
Kfg-ai®®?w 

ih7y-yy^o«Sy-^. 

t o v>&< . 

R^rniMs.m~mm:mmmb 7 ^-y 7 .ycoi&m^y- 7 . ■ 
k i"f 
t-rzo 

[0 0 5 6] LDD CMOS 

TFT(Df)],&&ffi^L-CiSk 7* HS^r$ <bUl— X 

fitfSSigifcixS. 

[ 0057 ] [fpwiJi 3 3 \z&zftw] ^ftwnmxm 
3 OfcBBw^ilMMSBfciSH'-C* t9SEm-m^ai±S0 

^m-m>mmmm rotes® y-* • km 

ygtfis^-t- 5 sgx#®® t isj srosgxaj®® 

UfrlBSfl-31®® 

BBS K^y-^iKrofiSgy-^ • y i"f >^mt±fS— 

<o v>& 

<. M.'Drnmm~mms>mmb 7 >'p 7 .^iDi&mmy- 
7 • Ku-f y®« 5 i|siaro^xiSm®yF^^tfV* 
&mb-tz„ 

[0 0 5 8] dro^/«fP^|Ci-6 LDD CMOS 
TFTro^Srjga'LTfSL 7 £■ KXgl<Sr£ £>|C — I 

pQpte\<'x.m%(:xmmte¥mfrm 
[ 0059 ] [ita^ 3 4 *5£wnmxm 

Striae— K9y^^yro;ss®y— ^ • h> 

»lh7y-^7®®My-y • KMy®lii|5- 
#ttffi^F««liJ: (3 t>'Pt£ 

<, j.offrieiix#m®?wsi h^y-yyyroteS^y- 

^ • K y®Si t «: 

[0 0 6 0] C.ro^^Clf/5Eir-f i, LDD CMOS 
TFTrofiJ, L-Cffi, 7* HSS:$ e>l-— X 
a»5>-#-*iSW3lE. J:9'>^V'lStX«^^I«:g 
Bi4 s ®JtSixa. 

[ 0061 ] [»^3 5 izmz&wi 
3 lKE«-rS^*»:SSBlc*V'r, Sff!2$g-®1®gflt4 

mmmx&mmmmbyy'pyytn&mmy-x ■ ku- 
^yB^c^-rsB-aaM^iNe^ti^aro^x^ms! 
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- kk >mmzm 
t v v>& 

rnkti-i 5 0 

10 0 6 2] CcDUI&fflfiKIXXS t, LDD CMOS 
TFTOflJ,#£efr>LXffi, 7^-Hg|r§et-I 
m&b-t&tfi tujtE, 

BiWHBSixS. 

[0 0 6 3] [f»jfcJl3 6\Z&ZftW] b 

mm \z?- 

117-^ • 

lsi?*#b' B«fW*tfLX#to^6»--Wi»i:fS 

V'X, 20 

-tfiy-^ • Ku-o-M^gntHfria^r^^ 

AdfSLDD«it<S:^u h 5 v 

v=^^fiHfH5i®iss^r#msiy-^ • 

SI? t iitflE^ x V'^^^SSBCOP^ tc®E 9- x i 

hmm&m*-. mis 
^-mm^nm^-mmmmm coi&mm 

m-mmmy-* • k ut t m&<n$fs-*mm^ 

«•**«*¥»#»»' ^mi&znx^zmz&mbi- 

i>o 

[0 0 6 4] LDD TFTt 

t7ty hTFT«#J,&£®;J'LTiBh 7t HMcf 
e>tc:-xM®e>-r<p^m*s j: 0^fcv'xsftxj«f«fc 

[0 0 6 5] [M«3 7!C®5iW]^liy-h 

hil&li!JII£;fpLX#i^X-5^x^7Fffii&.!:fS 

t, y- httSK*'- 

>*sx*ts ffinftm&frLxttfai-zn-mMi$bm 

x , «raaiB-BBffiWRh?^5?^^r±fl<nEWB«B- 
^msiy-^ • PM >®lgc4SSa5tS(rl5^-r>^^« 
«gfiUOTraicffisffiSB-»B®y-^ • 
ttN-SLDDBiSSrjau Hfriemxagi;S!^M h 9 V V s 
**ttltliriail5B®BX#«S!y-.x • KH’VB^cJSSSB 
t iWfE9- -v b |§] 

hmm&ffix, wimm so 



26 

-m®^l49fl!£Si?-#m®?WIIi£ h 9 vs** y ©i«{»fi?fS 
-SSiy-^ ■ KM’ yl«tl^trof-tli^a 

[0 0 6 6] C<D]t&$S/&tc:-?-S t, LDD TFTt 
*7*'y hTFTC0fil.S.&m7!>'LXft. 7* hll?r$ 

«t V'jrfa'xm&xsmte 

[0 0 6 7] [|»^3 8 W&SSgBJ] &&wuy- b 

mm izy— bfemm&frLx 

io -mmm 7 Ffmyozmmm\^ttmmm%$-m>mmy-* 
• K y®)SMx 5I-Mf SI ( 7 y y 

b , y- HSl:y- hft«^LTWt5^4 

117-7 • KH" y«H«:ix4I-itif|gF7 

ffim&BM&fr Lxttfo-f-sm—mmttbM 
x % wimm-mmmmm r±i»iai*»B»- 

#®§uy-y. • Kn’>B«Jsssiit9»3a^Yy^7v«« 
BBffly-* • KW7®«S;I 
(®-#-SLDD«)tSr^;U S9ismx#«®»lg!h9>'y 
*^itmmmmmmx.mmmy-* • Ku-oB«sasu 
t mrfElFx >*A^#iSa5©|BJl;:R? L x 

StrfEJg 

- wsbm: h 9 y. * ©ig&ffiss 

x^msy-y. ■ 

[0 0 6 8] CCD^/iSfiglC-f-Sts LDD TFTt 
Tf-7-fc y hTFTco^J.^Srffi^D-Ci^), 7X hxm«r$ 

e>»c-xs«e>-t-fp^ai3ie. «t t)^*v'xmB-c»f«* 

30 

[oo69] [«5fcjs 3 9 *¥zwnmxm 

2 7 75^3 8 0V'-fix7i'(7)3llC^-r6^^e^ 

v'/cryyy h y 77$si?j)o-c, saiam-«m 

h 9 797 y lilE®JlHl8Sg|5lr 

^v'TCMostasg^figL. rntzm— mm$iRtfn- 
mmgmmb7>i?y.?<n>[H<r)'pte< 

7 797^ 17 7-97 7 

&#?/£ L. SfrfE#fi*^-«fldlE®m®i9!cicirJ-v 
Mztt-t i> LX V ' 6 & Sr#m b -f-5. 

[0 0 7 0] [fft*B4 0 ^MB^liy- h 

ISiy- 

®s«7-7 • b^'f^mmirR-Lxmmm^-t^mm 
my-* - b'i"fym®bz&m-tz>LDDmmmb7 
7977i, BB#:fll*^LX»rti-*S(S-««»4:B 
X«B«B)i'e>fifc*B*B^Sr*-i-5i|s»flEBBroB3fi3& 

JrMtSI-Igi, IS¥-^^Mci-gpii®SSlcx 
KX-37(iT9 197- LXKil 

my-*' ki /- f 9iwi:i«B-ii«4r»rtt«#- 
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iei. hWltaS— WSS15* 

jesK-r 5IHI1 1 b-rz o 

[00 7 1] [ft** 4 1 IX#Sfg^] *15111^- h 

iSty- 

(gi8Sy-y • K^yi)S«;)MtilMt5gi8 
gy-^- K^ygii^ifits LDDSili h7 
mm#-m&frLx*tfo-rz>$&-nmi$tm 

mzt&^x. '>(t< itif t>^i«ti»gy 
-* • KL-f 
SrMtSS-ISi:, 

K-*— XI4T y ± yy - b & S 5RsE*&£’gA L-CI£ii;ffi 

my-* - yi/^'sm®bmm-mm%i&Mi8-tzm- 
xmb. mm-xmfcT&izy- hmffitm-mmttz 
&f&-rzm=j:mt&'e;ts-m$:&mbi- 6 0 

[0 0 7 2] [1**314 2K#S3gl^] K 

ISty- 

*7± -? hmwbmi-y-t-y bmm 
^Lxm^-r^^mmzmmmmi-^^mmy-* - 
Fis'Ommb&Mrffi-tzi-y-t-y bmmmt- 7 'sif* 20 

v't, 'PK< btm^-r>*;ij%wbmmmmy—* • 

k w t mm-mmw zm&-r s 

t^S-Xg);, lfc¥j*#ffi|oo-g|5|c:iS«|&K-C Fi— 
xteTy-zy'y-tjiS.sTi&yv&mXLxm&mmy- 
*■ vs 4 sm®bmm-m®tt£Bf&-tzmxxfg. 
b . mmxxmmrmiz-y- hmmbmxmmm^B/jS. 
-fZmx.XMbZ^tsmZWMb-tZo 
[0 0 7 3] [g**3C4 3IC#S$gBJ] *&&&?- b 30 

mmtr- bi&mmb^xx^mmtmx-YX^mmiz 
i&mmm-mmmy-* • k h - Lx&mm 
ffi-tzm mmm-mmmy-* - 
tSLDD mm-mmmmm\' 7 's-y*y b. y-t-m 
mby- hf&mmbx-YX^mbmxxx^m^M 
mmmxmmmy-* - Fyjymm&frxxm-mmm. 
■tzmmmmxmmmy-* - h's^'smmb&Mffix 
z>LDDmmxmmmmmh*'si?*f b. 
it-Lxttiiii-t&fis-wsiRbtisr.nmm'bf&z&mm 

'pt£< bt> 40 

Sld DSfS— *®3!MS 

wt\&.mmm-mmmy-* • kld 

Dmm-&mmnmb7'si?*9<Drx's*/um®b. 

#ALtBMii-issy-^ • h-sx smmtm 
m-mm%i£Bi$,-fz%xxm.b. mmxxmt&Tmiz 
y- bmmbB-nm«M:JBj 8 -t-$m=xmbi:‘»tr* 
zm&b-tz. 

[0 0 7 4] [gS*3U 4K«53&W] h 50 
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misty- hn&msMby^x^m^tbmy^x^mz 
i&mmm-mmmy-* - ir^xmwte 

m-tzmmmm-mmmy-* • Kuy yttisst&jijt 

y-K® 

mby— \'H&mSMbX J rX^mi$ib&X J rX/^^i& 
mmmxmn.my-* • Kwyffi**^ L-ci#«8aa 

sld D®sz#ii»i h 5 y-y * y b . 

10 'pk< ti> 

m l d h 7 y-yy ?ofty^/i|i 

• Kwy^i, isld 
DM*sr.«®;si5i?jB h 7 y -yy y <ay-r y*^3ii& b . 
mm-nmttzmtfi-t s s »-n 

t, K^^Biro— ffl5lcKSair-c»-5>Sl!^iM!feS: 
^ALT®m&JgS*-jS®;§iy-y • F^y«*iB 
*S-® 1 S^ SfgXIgt. ®$Sz:Hij|&T«lc: 
y- h®«tmr:®®«BSr^-rsmHXStSr^tp^ 
Sr^fc-f-So 

[00 7 5] [f**3U 5 KiKSIg?*] #S&g*H:f**3i 

43M44 IdieSc 

t, mmLDDmm—mmmmm\'7'si/*y<Djs.mm 

i-#iiy-y • 

®S!^l«iB4r]SjRaniT®E^aift:BSlc^tAi-Se#®^ 
-^mmx^mxxm. xiiwie l d d mmxmmm 
mmb 7 >i?*y<r>i&mmmxmmmy-* • pyyy 

* ®fi»g^ft#AIS^-yy y left t \ 

b mmxmmmxM®>cDMXv>TM 

mm x $ s 

^Afiw^ldioX^-^S^^SKir-rs. 

[0 0 7 6 ] [!MtJS4 6 #38MHt'y- h 

mmby- hmmmbm-r-r**m®bmm-yx* 
^mmzmmmm-mmmy-* - K^y^Mit-t 

• FU'f'smtic 

b z&m-rz l d Dsi-isifi h 7 y -y y y t , 

y- bmmby- b^mmbmx^-rx^m^bmmm 
mxmmmy-* ■ Rmmxy^*ju 

mm^bmmmmmxmmmy-* • Ku^y^sst 

7ty HiXiiillF 

7 y-yyyi, bmi«e«*^ L- c#rt+ s^— 

tSrttS^fttlSS© 

• Ky^y^tteSBxf^-t 
's**mwbmm-mm&&mi£i-z>¥mftm&miit-r 
Z>m-X Ub. 

xmi&mmm-mmmy-* - km 
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mmxx 

m^rm tzy- xg 

k&'attmz&mtf-s o 

[0 0 7 7] [IS^4 7 tn#63§0y?] P 

r^®gMt-3ii;«s$&-^msy-y • KuM’yUttS 
t Sr Am- s l d p ^ y-yy y t , 

y- P misty*- 

isxaimMy-y • K^y«, io 

coPaT p| C^feiSlgSrW-r ■5^* 

y-tr* p®isES:Aii-r-5^-yfe-> p 

5>yyyt, mmftmzftLxttfo-fZB-mmwb 

tsr 

y * /M*tt t mm-mm u &mi&-t- * iMM*®**/*-*- 
SS-lgt, BEipWflEK®— 

Si^M^Sr#AL-C®i®i@SM-^tm®y-^ • PM 20 

mmxx 

ms&rwzy- hmmbmxmmgn&m&i-zmE.xm 

[0 0 7 8] [stjfcgu 8 P 

Pafc«Ulg£SB— 

A'8t#Kffi#S$&-j*ieS!y-y • KHVgMil 

xmm&M-tzmmmm-mmmy-x • ki ^ y®« 

t Sr Am S L D p y y -^ y t , 

y- hmmty- hmmmbmx^r^mmb^mm 
mxmmmy-x • FL'xymm. B.tsmmxir-Y^si' 30 
mmt®bmmmmmxmw,my-x ■ p*u-r v^ssst 

y-fes/ P®l$^Affl1-5^y-fer-y P 

7y^?i, »*ft:ttsr^ur»rsi-ra*-«««st 

ffig^rfcKSH'T, '>&< i tBIS— 

y-r 5 jgfia-#- 

S!^l«&Sr#ALTK®»a®X#«®y— y • Kt~f 40 

mm XX 

ms&T'&izy- hmffitmxm.ffitt£Mi$-tzmxxm 

[0 0 7 9] 

»«-*-$. MttTfcttW+av'-fixroliafcWt^aiWlc 

®7)-T-f77 P y yy^fcjffl|Lfc«-CRW-t-S. 

faL*3§w<7>*#f*3£g(4ry^y’^ p y ^^gfiro 

teictLS I^iry^ 'yf&tii±\zmi££titc*m#'m 50 
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ei-tiSJBttijfes. x&,T\zmw-rz>'<'-rti(D7?rs( 

X-^hV y F 9 1Z 

^Xtz.ryy-^X-7 P D ?xgmtmi5]CX#&^ £1 
TcotftHJX-dMlS-f Si®t6Sr*r-r5SlS#KttPI C^Sr 
ttLXBZ, X*®-CI4®— 3*Sl!S:N3!i U S&X3I 
SSSrPSit L-CaftWLTWS/S 5 , $*%$%— ^mSSrP 
liU mx#mMSrN®ir LTfc&V'. 

[0 0 8 0] «-3ISE^JttV'-fix’(>®/J'|ig<75i!{itim©c(c 
Jr^t, =&TFT«m^fi<)#'ttSrf6l±$-arfc¥W»:^g 
t-tO®iS^rife*BB^-f-ai>W-C^rSiS, -t;fx£>Sr5MI 
•t-St-fSir. Sl^ll75^2coy'7U-7"tHJ6^i3 75 
116 wyvi'— y(cASiJtil3S-5„ 

[00 8 1] 3?ffi{S8J 1 75IE 2 14, fgjftig 1 7bW 2 6 |4#, 
638WI-#lfi:i-a. IPS>[0J— g«±(4$|— 

X^SJroT FTSrWf Sltl&Sr^— y b LTfS. £ 
tllr>pf Lxni&ffl 3 75^ 1 6 »4f»;jtg[ 2 7 75H 4 8 |C^ 
iPS>l^-*M±l-TFT«t^4Jg^ 
b Srr#1-5»fifcSr^-y b LT®3„ 

[0 0 8 2] [3liE0iJ 1 ] 

(T^fr^y^pyyxSiroM) 12)1(4, rfcfgeyi 

(c# £ £riS&®^i8g (4L**- (t 3 iEiblsISgfijgE 

io77r^7 py yys«ir^)iufc 0 #»^ig^m 

jSttfcmBrffilS-?#*. 

[0 0 8 3] 121 1 I4»V'-C, 777-177P yyxife 

1 ©S^7c5^Sffi2co^ffi®]l4»4 3oy-ry“(DTF 

Tj)S^$4l, *{|i)(c:S$4iTV'-5(0|4f5-ig 

^COiii^fflTFT 1 0 (^— ^SiTFT) 4?# 9, 

4>*ics $ nr 6 '€> ro»4^— mn%i<nmW}\E&m tft 

2 0 (B — s^IISiT F T ) fto, 

<nnmxmm.%t<Dmm[B}&mxFT 3 o' (fztss 

TFT) ft5. CjX?,©TFT©rt, m-&MM<D SE 
StlHSSffl TFT20P mXW®Sro|gS()[BlKffl T F T 3 
O' 14, CMOSIUSSt LXmmtEl3&<DJ ys<- *t£h? 
Srg/l)cL-C®5.- @P(bl2) 1 I^t77f^7? P !7 yy 
SIS 114, i-Sl:S©TFTtIX#lS«TFTt 
Sr ^ri- 5 ^#A:3gg b <toTS5, 

[ 0 0 8 4 ] 121 2 ( a ) InrrhF ^(4, fg^^^g(4, 

■t wryf^y-r p y y ^stsxtcg-§-M 9 os.ir^s 

^9 1 4?EW®j£Sftfc®9Rffl#6S:WU ^C(4(4, ® 
iflTFT9 2SrrfrL-C®gg^A^$4iSi®^-lr/p 
O^ife^gg 4^S#lt-l-5 0 XtfiS9 0ldMUT(4, 
->7Pu-y^y8 4, ^y77 8 6, t'7 ? ^-7-4'y 
8 7, T4*n y'r^-f 8 6 SrlSx-ST^— y P'y-f^iSn 
8 2 ^ 777^7 p y yystsxicjgfigsnrgs. 
i2®9 ltJfLtB, ->y P u-yy y 8 8&o«u^<yp 
-yyy 8 9 SrflS;i£;i£S P*9T^g|58 3 i !77 7 -f 77 

p y y ysis±i-®( 5 g$ 4 irgSo r^ir^m«i 4 ( 4 fjg 

<75^sst(7)Fai(^^a4 ot^fig^tires. ;; 
T% SES)j0Sg)B<£>TFTI4, v-y P U ^y y £14 £ 16 , 
^•>77^740771 y^teblzm'bbiX^'Z 
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/5 s . yy h 5„ 

4 . 8 8m 0 2 (b) IZ2&<D'f>s<-f 

I-. i-lliBTFTnK n2i, M— 

FTpi. p 2 £l-toT&/7CMOS®&/) s 1?S/&£ti 
rmZo ;llbfflTFTrort, f-tia«TFTn 
1, n2|i. 01lC^Jg-#®ScDlgS)j®S§J3TFT 
2 0t;MjSL, fr#lI«TFTp F p2»l. 01 

izak-fmr. mmsiivmmiE&m tft3o' i-^fs l. 

BIfflTFT 9 2 ft, 0 1 
F T l o 

loos 5 j st/. hucjh'-c, m- 
t f t i o . &xf'%-mmsi<r>wm\Ei'&m t f t 2 0 
it, y — a • k y-r ygs$c 11 . 12 . 21 . 22 cord 

1 3. 2 3S;t 

U tJX^Oft^/FSItia, 2 311. ®®jScom~ 
C£#JT*lt. 

(B) . TjH-PA (Al) , #y?ts (Ga) . -f 
(in) ^i'wry-fey’y-^^i) £-g-A,x* 
®5o xm-mmmnmmmTFT 1 0 . &.t/ig-jg® 
S}<OiBi()@8SfflTFT 2 Oil. y-h®®l 5. 2 5 <D 

®km^ttisxy- hte^sii 4 . 2 4&frLxttt$-tz 
m-mmmcoi&msy-x • s&i 11,12 

1 . 2 11 . 2 2 l ir. y — a • KH’vlg 16.1 
7 . 26 . 2 

Sy-7 • k yf y®:® 1 12 . 122 . 212 . 22 

2 t&WLX&Z, S-iliTFTH 

T. NHTFT$rfflV'-Cia^LrV'5^). y— A • FP 
^v^igoic-^snsNai^feiii. 
y (p) . tm (As) . rmy (sb) s?-?# 

5, 

[0 0 8 6] -2f. F T 3 

O' II. 

3 3 <k . 

- MU® 3 5©Sffll;MLty- FEtli3 4£;frL-T 
5^-y-iry h®^<3 1 i' . 3 2i' t. y — a 
• Fp^pii3 6. 3 

m®roi^ii^y-A • KL--fy®i§!c3 1 2 . 3 2 2i& 
tirf5„ 

[0 0 8 7] Pi#^®<7)TFT<7)^-r4'FMigcl 3. 2 
3. 3 3. &t/y — A • KP-t yggisKl 1 . 12. 2 
1. 2 2. 3 1 . 3 211. ->y =V (S i ) . V/l-7- 
0-U (Ge) o 

L-T II. ClLF,eg^7c^mfr?)'e>tlo-CV'SMwftiilc;. 

-yy • sfsi--?-pJ± (S ij Gej-Jj ; 0 < x < 

1 ) . -y y => y • $> ~/<y< M ( S i x C j_ x ;0<x 
<1) . =. • #— S<4 Y (G e x Cj-jj ; 

o < x < i ) ^©eg^Tc^-S'^ity ./a • am (g 

a A s) . --f y-y^A • /yf^y ( I nSb) «?cOH 

j^tc^ t t nm'Srfc, $e.n«i. ik^a- 
■fe-uy (c d s e) 50 
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tst6T'S5o xzixb^mftnmmftwin n. 

«f®. SS^lS. 

tlir'^SagT'^-So ^JX'll. =i 

Pl(poly-Sil) Ltffli'tf 

^ D 

[0 0 8 8 ] Xco^l-^L/cxyyy :/y h y 77$ 
t£ 1 llJH'T. y-Y^yP^lSScl 3. 2 3. 3 311. V'-f 
tit®i^S<oitpy-i'^-y| K— y“$li 

^FM®3)SJ§:/5 S /® 1 X 1 0 16 c m -Zfi'bfo 5 X 

io i o 17 c m- z Mi£<ni&&i$imx.mmmmffixftz> 0 

[0 0 8 9] ^9«C0|gi!)@SggBI^V'-CH. CMOS 

*7± y MUSfclt 
LDD«it<7)TFTSrJgffiLTP'5^. y-h®®-y 
-a • KH' 4tiiv|'$ < (t D . 

i-iy, 

2f-y®«lHf*1--5 0 ciu;r#v\ y- Y-y^r^m 

U7)»b. '&M'tZ>£te ] 0 . 

20 yti^cxmi-^i'T. y-A • k y-t y®HEic(s®^ 

777- <y 

h y y Agts i 

5o 

[ 0090 ] ii-lox 

K-yexc^s. s-^®g!ro^M®'Sry-7^/y 

K-yL7c®^Xt>. 

05S^ta?i5€.„ 

[ 0091 ] xM-^faroBifflTFT i o. m— m 

msjwiESijiHisgffiT f t 2 o . 

30 SSfflT FT 3 0' It. ft^/Ffi«(1 3. 2 3. 3 3 CO 
^ffiffllC^UT. y- 1 4 . 2 4. 3 4 05 $ 

a s m 2 o oip/a h B-Aco-y y =>y®?itai) 

Lt^lliy-Fflil 5. 2 5. 3 5^^TU#T 
FTfUJ-eil, 3. 2 3. 3 3-COS$^i|@ 

&£'£rll— ^ +i£l£ LT. F5 Pv/A7tio^7>7(c 

[ 0092 ] 777-1/7 hyyAStsm^P'X. y 
-a • k y-r y^iS 11 . 12 . 21 . 22 11 . y- h 
1S15. 2 5cD«®l-*fL-Cy- hiffeaflgl 4. 2 4 
40 ^®M<o^g^y-A • K 

y-T y®^c 111 . 121 . 211 . 221 Sr sttfc 
y. #®®cO®|gfflTFT 1 0. St/^i-®®Sco 
SKib0S§ffl T F T 2 0 II. L DD#i|C(CoT&5, 

[0 0 9 3] Xftl-XfLT. y-A - h'P-(y®f3 
1. 3 2 11. y- h®®3 5<0*g|il-ML.Ty- Mtea 
13 4^^LT^-TSgi5^^-y-fe-y h®iHc3 1 
1' . 3 2 1' T'#y. C<OT|-y-lr y hnSlSSc3 1 1' . 

3 2 1' II. ftM®«3 3tBi:<m«®» 

1 X 1 0 16 cnr 3 /(]>(b$]5X 1 0 17 cm~ 3 miMcOi&j®%[ 

m-mmmmmxtfz. 
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[oo9 4] ftm-mmmnwmmT f t i o, rvm 

-mnm<rimm®&mTFT2 o©y-7. • 

#11. 12. 21. 22l;B't. SB-#^S!©(£« 
S^-7 • Fu-Offiffil 11. 12 1. 2 11. 22 

1 0 19 cm _3 Avib^ 

5 x i o 20 cm- 3 mm<vm-mm%><nmmmy-x ■ f 

u-r yf!SJ$ 112. 122, 212, 222 X# 9 . d. 
n?)<7)iS5!tJg®l$t-^LX, =&TFTtd>rt-rSfS^^ 
!JSg W® ft i:©y — y ■ K i"f 1 6 , l 7. 2 
6, 2 7^. JHffl*egU£4© = >-?? h*— yP&^LX 

mscwi-gf^uxjia. 

[0 0 9 5] XM “#m®COggib|El8§ffl T F T 3 O' © 
y — y • h'Kyffi#3 1, 3 2 IdtJV'X, t7tyh 
s#3n' , 3 2i' 

1)5 X 1 0 ls cm' 3 j>6»5X 1 0 20 c m~ 3 agcOM— 

ismsoiiiigsy— * • Kn'y®*® 3 12 , 3 2 2X* 
^rt). cn&©i#i»ft««idatLx. 

* t'co y-y • k n r 3 6, 3 7 a*® Ruafemag 4 

h^-xV'S:^'UXm^lC^LT®.5 0 
[0 0 9 6] iZflSTFTtt, y- 

y- KKXS#. t7tyH#. 

XtflBJ— ©»«t (P£««1£) ^tLTfe'D. 

ii©TFTIi, y — y • K^X^iiLDD®# 

(NSiismtt) idstux, 

(PffiilMtt) iiotfs. CfttdtfLX. c©K*f 
lw, I-^ITFT-Cli, y-y • FU'Omm (P 
tdjff-Lx^-y-fei/ bmtsiki L T*/umm£m 
iu i-s®iTFTS;, y 

-y • LDDi#, ^T^xM!li&©*&X 

*Kq-©WH£ k1-Z>mt>mfeX'ftZ 0 

fat. d.©®£\ h7xyy^«tytl:^HT 
FT«ft^u (KteLx^-*mi4/PM«m«) 
t, ^-y-fes/ H#t7-y • K^y«# 
tt/NSamtt) twB^pv'PNS^asu*. t7i 

[0 0 9 7] (TFT©^y • *ymi®#tt) c©t£ld 
(SfigLfcTFTi7)^-> • ^-ym^1#ttX'li, 
FTIdfcV'Xt., y-F®gl 5, 2 5. 3 5©3&gl5ld 

tuer-t-ztoWPi&Wkmmm (.m-mmmn&mmy-x 

• K U'-'f yfjBHc 111. 121, 211, 221, Sfc 

Ilt7ty h-gSlSK 3 11' , 3 2 1' ) IdftoXV'S© 

x*. Fi'j^mztertzmftmmtmfaZirixmZo -t 
ftift. !2l3ldLDD®)£©B— ^S§J©TFT (^— S 
ii®BSfflTFT i o, stm— mmsmmwiiBi&m 
tft 20 ) © Fi'-s^mm-y- bwzim&m&L 
3f*U ■ttLkttectimtZ, t7tyl 
©B-^mii©TFT (B-^m®^|gStilHl3SfflTFT 
3 0' ) ® KH 1 Xt«-y- 4' 

X^-TSHd, V'-fiXtOTFTt, ST, TFT®t7l 
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[0 0 9 8] X® 31 ( a ) Id L D D$?i£©3?— jgUS 

©tft (m-^ms?©iiii^fflTFT i o, Rvm-m 
!S>©fESIj® SSffl T F T 2 0 ) Id^-lt 6 
»L2 1^U [213 1 (b) ldLDDfit3£©3!-#® 
M©TFTId»ft5Wmffi#(4^*ML 2 2X^Lfc*H 
Id. LDDfgigroTFTIi, t/U77 7-<XMffiTF 
TldittSEL-XWm/E^JSV'OX*. 

Jry-ty b'f- h«?ii©TF 
T (H~^S®©igS(l[H]3SfflTFT3 0' ) IdStltSB 
10 m/E^ttl±, LDDWlt©TFTId£S-lt5Wm/E#ttJ: 
9 $ P.ldMtlXg2> 0 t£oX, M— ^®H©gEIKilHl^ffl 
TFT 3 O' t>, t;F7 7 7-f V«it©TFTIdJtg*L 
X»hI/£;!i^L< ifiJV'WX, 9 M< i~Z> 

mWXZo Zti&c. by y-^y^^Sr^(gMi--5 ; *ld 

J:9. 

[oo9 9] ^^ixi±, m-mmsazm-mmmk 

u mxmmm&m-mmmk LfcA\ m^LxtJ: 

V'. Bnt>iB^ffiTFTSr|g-^mMX*«l^;LX'bJ:V'„ 
X^“#mSi©IBS()lflIKffiTFT 3 0' ©Tt-y-fej/h® 
20 #3 1 l' . 321' , Rl 3 3 ©T=Mfe 
SSSriftl x l 0 16 cm‘ 3 i'()a5 X 1 0 17 cm' 3 |fi 

k Lfdfls, A^SSSIdol'Xt,, 77fi7 , 7 F y y 
y S4S l ©ttlt^T ^PS©Thfe& t*idi£: cx*ig/,e 

ffildI2;t$;H3^#tt'§f©'L,©X';fr9, ±IE©2£ffild|ig 
£><£V\, 

[0 10 0] (TFT©®}if^jS) Wmteffi'&OTfT 
lli, «xlifilT©^-&ldJ; OMit 
W3l55o ffi«T©iftWld;6H'T, 
J£t£teT=-/vm©^M4*Ji£,gX-3l Ltf5„ 

30 [0101)04 (a) Id^-fltld, t’©te 

i§13&l£ 2 ©^ffi©Pl, ^!®§l©iSi^ffl T F T 1 0 . 
H-sS^Sl©iES()[38gffl T F T 2 0 , RU^H^mM© 

mmm&m t f t 3 0 ' ©^^idisaas - 3*®® 

fflyyayllOa, 2 0 a. 3 0 a.RXI'f- hm 
1 4. 2 4, 3 4 *Mf & -f S. 

[0 10 2] -ttlldtt, ^-f, T/7^£lS^$S/i 
2©^ffild, L PC VDjfe^fcl4y”yy-7 
CVDj£^t'4rffl5'XStt©iKy ->y => 

jKyyy3>M7thyy^77^feidj : -3X/ J ! 
40 ^-^XT'LX. -tn^ffll/y^yllOa, 20 

a, 3 0ald-lf-£ (->y =XlMia) „ ft#!) ->y 
=>y^l±, 7x/pyry->y u- 

•fr=-/PffiSfc«Sffi^i£ldJ: 9iKS#fc4:fi8S$* 

[0 10 3] gkfd. ^«©->y 3>ggl 0 a. 2 0 a, 

3 0a|d*fL,X, TEOS-CVDft, LP 

CVDS, y'yX^CVDife, HTOfc^t'IdJ; y . m 
£tm2 0 03i-yyy 1 5 0 0^-y 

y'y. h □ — — 0iJ k LX^ 1 2 0 0 h n 

so - 2 .©->y h&mmi 4 , 2 
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4 , 3 4£J (y- 0 

[0 10 4] Ld'S&IX, Wx.lf, y~ FiffeUdigl 4, 

2 4, 3 4«Jf$z)*l 2 0 0tyy^Fn-l.,X* 1 1 
X l 0 17 cm -3 fggcoX^,yXS®'g-lx»4, lxio 
12 c m _2 cO K-XgX/tf b W X X (fgX^m^TifsE 

fe) ^JT^jAA^xy-rX/y K— XSrfT^C 5 (ft^K 

^m^ssais) . 

[0 10 5] fii^CO -> y = >®U o a, 2 0 

a, 3 0a 14, l'fht®8gI31I©v'!) = >1 

I 0 a s 2 0 a, 3 0 a 

[0106] &(x, 04 (b) lx*H-tasix, y— F*£ifc 

II 4. 2 4, 3 4<O^EIX. K— X K'>y => V, -XU 

yy ksi, ngi 

5, 2 5, 3 5^Mt3 (X- hmitiJgfiKXS) . 

[0 10 7] ft (X, ^Xjgm§i<7)iif^fflTFT3 O' <D 
Mf&mi&Zi'i?* F-^yy 6 1XS5-A 
©iifflTFT i o, mn%><vmW)tsi9&mT f 

T 2 00®fiS;®«{{XoV'Xli§gSfe«®i:i-5 (1[h]@<0 
-^yyjKfigZXft) 

XtO:ftf&X*, 1 0, SU*S- 

^mM<7)|gi(j®gg/BTFT 2 0(OJgfig®*i£|r^-LX, gl 
-agS^Mlfc. #Jx.»4 y WXvSr^ l . 0X101 
3cm-2®K-Xif'fty^AU X-h®ffil 
5 , 2 ox 

1 o 18 cm' 3 ©®iiwy-^ • i, i 

2, 2 1, 2 2S-Mt5 
AIg/2@l©^MtSAXS) . 

3, 2 3 ktes* 

[0 10 8] L/{i>S*&lX, uXx F^*yy 6 1 SrBfcic-f 
S„ 

[ 0109 ] ft lx, @4 (c) ix^yglix, sg-njm® 

<r>mmm tftio ^u'^-^mM^igKjiassffl tft 

2 0 ldllPx.X, ^X#mMC0|g»)(H]^fflTFT 3 O' CO 

X— F®S3 5 ZiilZlbizm? F^*y y 6 2 

fifc-TS (20g<O-7y y^Ifi) „ XXX*, U i^y F 
-^yy 6 2<Di&$it. y- i~mm3 5<D^t(Dmm 

14, 0. 5(im~2, 0jimSSi ! iiLtS5, 

toiio] xtfxtAire, ns-mnm<o*mm. m xi* 

Xn l . 0Xl0 15 cm' 2 ©h'-Xix^t 

XSAt 6 (liiaiXWlI^MftiAXS/ 3 01 
©TafttAxg) 0 

[ 0111 ] ^to^*, i&mmm~mm.mco->v =>^m 

3 0a 1X14, 1 . 0 X 1 0 20 c 

m -3 »^XjS®®coiS®ffiy-^ • KL-^XgglgcS 1 
2, 3 2 2«$n5, -*, fiiSfX^llwy 
y =1 x^3 0 a <Ort, Uv/^ 6 2 XSfrtlXV' 1 

1 . 0X1 

0 17 cm' 3 ©t7ty FfS®3 11' , 3 2 1' t *£ 

S 0 £»», yx*,Mg8c3 3ttlxiiS^8®^ 
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#J 1 . 0X10 17 c rn _3 C0(g;igffi^X^m^®«roSS 
X'^So 

[0 112] XtOgllXLX, *X^mM«igS))0S§fflT 
F t 3 o ' £®;&X£o L^S^ix, u-yyF^yye 

2 So 

[0 113] Ik lx, 0 4 (d) (X^x^lx, *-»«!! 
coigfttassfflTFT 3 o' <nmi$ffim ixaoxx, sg-iu 
®M«oii^fflTFT i ost>'^— mmMvmmiEi&fjiT 
FT20©y-Htil 5, 2 5£tJ£#lxS5 WvAx 
10 6 3 <Sr)gfigXS OlHiaco-^yyjg^xm) . 

XXX*t>, y-v'y F^yy 6 3tO*ggRi:y- Mi® 1 
5, 2 5<7?*®i:<0£Egtf4, 0. 5«m~2. 0i<mg 
Sdo§LX/gS„ 

[0 1 14] xtoftfgx, gyxrf 

!)W4>il. 0XlO 15 cm' 2 ©K-Xff4ty 
ttAts (mm&m-mmm*i&®>WAXM/4fEiB<n 
?Mfe#AIg) „ 

[0 1 15] ®@®<oy-y • F* l"f 

ii, 12 , 21 , 2 2tx»4, mamm* 

20 i. o x i o 20 cm' 3 ©is-#i:i!«iSi8gy-^ • F' 
L"(y®»l 1 2 , 1 2 2, 2 1 2, 2 2 2/ PMl&Ztl 
S„ — ;£, ffiffiScoy— y • F' u*'i’ vfiilsJs l l, 12 , 

2 1 , 2 2 tort, F-^-yy 6 3X*SX4lXV'fc&15 
#14, 1 . 0X10 

18 cm _3 to|g— • F'b'-offliti 

11, 121, 211, 22 2i/i5„ £)», X+X/y 

13 , 2 3 14, 1 . ox 

1 0 17 c m _3 tO<£S®^X^H;Si®«J(OS^X*WSo 
[0 116] XtOgllXbX, S-SlS©IilTFT 
30 10 #®MC>Sgib03S^ T F T 2 0 & Mffct 

So U7)'SmiX, UiAy. F^y y 6 3 £Efc±XSo 

[ 0117 ] &u$, 0 1 ixsxNssix, s§mm®Lm4£m 
a!Z LAx^, e(44b<o^<or-— ,y&fTV\ Lri'S&ix, 
=>yyy F*-/^Mtxy-^ • 1 

6, 17, 26, 2 7, 36, 3 7 Uv 5 

y F-^y y 6 i ~6 3 £JK/&XS&<o3i§]<o^yyj§fifc 
Xgi, 40w«WAIgCJ:ot, CMOSM 
SrirSTFTcoy-y • F' ^ X :rti04£ ift t 

Sr^x*#, ryy^y-?- f y yy$®i 

40 5„ 

[oi is] xtogiix, ^cgijtoryxy x-y Fiiyyg 

ffi i ©JBteSri! feXI4, T F T 3 

0' IxM-V'X, y- Fmi®3 5lX»AfXS?n#^ffijg® 
m^ttXSIXfejtoX. L D DlSigX-»4/i < , X-rX/y 
t|B]-#mi'X*|n|-® J K«r#XSX7-fey Fy- FtSit 
IXLX®S„ X<0>^, 03 3 (a) ~ (e) &#f&LX 
tftB^Lfx«eji5(o®{)g#}'itxtt®5Lx, -^y^Miga 
O'^FM^Axatov'Xmxov'Xt l@fo'>4i'. 
Sn*>X:^JX-(4, (gigg^XiSmii^M^i^AXS^. y 
so - t-mmmi&xmzrrtejsxmZ' §TFT©f+ 4 /y 
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h'—yttsl B#ldfT&5^>, 1ST CO 
TFT^LDD^jgTiSit-rS^-J: 9 tWftiAI 

X(g®Slg 2 31®;® 
^M^jgAXSIS. &< K-T’tPJ^Picff 

*v\ croia-c??gfifcLfcia®aigx#mM®«croi*j % 
S-ii®©y-^ • isKid 

T. {g®®35X#®®^M$&3?AX:fST*IS. -x* c? && 
SiUl'WT *£TCOTFT£LDD®itT®!)tt'S 

10£x!>ft<XS1WW3l5 
5, -ttuft. §'J'|5g<o®igxm3fclxj:oT. 
t>*SgSbEI^aicoT F T<o®J5to#t4&ftX^S»;4StH3l? 
S„ 

[0 119] (TFTC055'J<O®lig;frj&) X^WOT^f 

*$® i is. j&mxtftgu-t- zxmx-bmm 

[0 12 0] 1215 (a) IX^rfSIX. 
mfc?£k’<Dmm&&2<Dmffi<D ; ?*> > sifflTFTi 
o. m-mw.m<r>m$h\a}&mTFT 2 o. s.u'jgx*?® 

McoSgfbiaagffi TFT30' 

®®<0->y 3>I1 0 a. 2 0 a. 3 0 a *5 «fc b 

iteSM 1 4 . 2 4. 3 4*Mt5„ 

[0 12 1] ^ErfttdlS. ST. 

2(0^ffi|d. LPCVDffitfcliT'yXvCVDM^ 
&/8i/'T»4ro#y #y->y 
^yMSry* h y y^5 7-rjfei;j:oT^^--VirL 

T. ^Sl-^^tfeco-yy 3 211 0 a. 2 0 a. 3 0 a Id 

•ts (->y = >-ai^xa) . 

[0 12 2] &ld. B,Vi<n->y =>>m 1 0 a. 2 0 a. 

3 0 a dft-L-T. TEOS-CVDit. LP 

C VDft. 7’7X-7CVDft. HTOS*^i:SD. )¥ 

$^20 ot>^ 5 0 

y hB-AiJf. — LT,m 2 0 0^-y^y bn — 

Ao->y hteSMi 4 . 24 . 

3 4 5 (y- biteSBlJ&jfcXg) . 

[0 12 3] Lri'StSId. lXl0 12 cm' 2 ©K-Xf 
Ttf (gSX®®®^®®)) £!T*>iAA,T\ ^ 

K— T -Srff 4c ? K-XlS/fiM® 

AXg/ 1 HI I ro^a^if Alg) . 

[0 1 2 4] ^<75«S*. Att©v'y =>>Ml 0 a. 2 0 
a. 3 0a IS. V 'fix fc <£«i£Jf!iX3l®®<0 > y n VM 
10a. 20a. 30at/f5. 

[0 12 5] jfclX. 0 5 (b) Id^f^tlX. <>*- biteS 
Ml 4. 2 4. 3 4W^B(C. K-XK->yBV. v-y 
•tbs' KM. SEV'IS^JSJWM^ir'^^/iS^- b®®l 
5. 2 5. 3 5§Mt5 (c/- h®®ffi5fi£X:®) „ 
[0126] :gl_t<OXglS. 04 ( a ) ~ ( d ) £#!$ 
LTffcSH Lfc®ig;fc?££|i5H*T*:frS. 

[ 0127 ] &ia m~$$mm<omsh[s}&mT f t 3 
o' cDMf$m® is)jdxt. m— aimaroiBisSffiT ft 1 
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OSD'S- jg®®<O®tf)08g£§TFT2 0<Dy~ b®® 
15. 2 5 £rt>j£i£>lx$i ? b-xs. y 7 1 

5 d@i©?^yMxi) „ xx-et. pyy bv 
y y 7 1 coiggfi i . y-bISl5. 2 5 (OiSigfl fc COSE 
ftiis. 0. 5«~2. O/unSS^lLTgS. 

[0 12 8] XCO^T. *-31®®©**^. Wx.tS 
y WSV^l. 0 x 1 0 15 c m _2 <0 K— XfiT*-X^-y 
ttAi-5 (iS«a^-^®^S^AXS/20B<O 
^i^jgAXS) o 

io [ 0129 ] =vm 

1 0 a . 2 0a IXIS. 1 ' 0 X 

i o 20 cm' 3 ©s-#i®»BMy-s • Fis-om 
iltl 1 2. 1 2 2. 2 1 2. 2 2 2 tfS^fig^SlSo — 
A MliXflSO-yyay MlOa. 2 0a©) 
U-yx b?yy 7 1 T^fc’SbTV'fcgWXS. fSX# 

i . o x i o 17 c m~ 3 coi&srnrn- 
mnmmi£<v&$ t#s» 

[0 13 0] L7)>St£lX. P^^y7 1^St 

So 

20 [0 13 1] &IC. 13 5 (c) IdTj^iSlX. Iff— 31®® 

©BifflT F T 1 0&tf$g~3l®®<O!fE*b[e]S§fflTFT 

2oic))px.t. 3 o' <0 

y— b®® 3 5 £t>l£i(>lx$g5 1/^7 h-7xy 7 2 
fiJH~S (2EIB<7)-^y.y^^x®) „ TXT*. 

-ryy 7 2 . y— b®® 3 5 co^ggli ir <T>SE^t 

IS. 0. 5 /j nr — 2 . 0(img®51Ltg5. 

[0 13 2] X<0:fAfigT\ #Jx.lSS?n V-f 1 . 0 

x l o 15 c m -2 co K-Xff'f ^->}XAXS (ii5@S^ 
XilIMfeiAIi/ 3 @ B ©^MMAIg) „ 

30 -5-ro^. (gjg®!&Xjg®®<0->y ^213 0 a Id IS. 

IBX#®®**^®®# i . 0 X 1 0 20 c nT 3 <OfB X# 
®M<Ojiifi.®y — X. • KH 1 VMJ&3 1 2. 3 2 2^^ 
fi&iSStSo — #. ffi2§®SfSX3|®®<0'>y 3X13 0 a 
<of*j. vyy 7 2T*Sfc>HTV'Xc3B^IS. -tro 

* SBX^®®?Fii3Eifel«|g/53*s, i . o X 1 0 17 c m" 3 «0 
af-7-fey b^HlsE 3 11' . 3 2 1' i;/£5 0 f^r 

*;umw 3 3 IS. l . 0X1 

o 1 7 c rn-ZiDi&m&wi-mmmmmn* st-t^o 

[0 13 3] XCD^IIdUT. ^X^®®coSBtl)0S§fflT 
40 FT 3 0' 5rMt5. L^S®(d, uyy|^y7 
2 S„ 

[0 13 4] ftld. SX^IS©ISfflTFT 3 0' O 

b^y 7 3t*i)-j. 

co®ig^TFT 1 0, lg®®ro|gi)!ilH]3§ffiTF 

T 2 0OJBfi8ffl«tldov>TISBB»«l®t^S (301© 
o XW^JiT. 

F T 1 0 . RO'M— #®§l<X)gE«J0SSffi T F T 2 0 (DM 

fifeMlSIx^UT. ^JxifSy W^-ySr^l. 0 x 1 0 13 
c m _2 W K-XSX4 tyffiAtS (fi^^-j»®® 
50 XM^IiSAX^/ 40g «X|36fe^AX|i) . 




[01 3 5 J XcOj^, y-* • K^yfflfg cl 0. 2 
0K14, y-Hgl5, 2 5liMU-CS£M^IC^ 

1 . 0 X 1 0 18 c m~ 3 <D%-m 

W,%l<ni&i&ig'y — y • K^>S«i l l , 12 1 , 2 
11,22 l;J^/&$4i5„ 

3, 2 3t/i5„ 

[0 13 6] CcOtHIXUT, m-^mM<DlSi^ffiTFT 
i o , tft2o &Bj$-t 

$„ LA'SmtZ' Ui?X h-r^y 7 3i|r^*-r5„ 
[ 0137 ] &u§, 0 1 tx^-r^ix, ir»mi4 io 
iSLfcS, Sttfl;coa><OT=— Grt'S^lx, 
h ^ • KKyfii 
6, 17, 26, 27, 36, 3 7 4U4. Uv= 

*h-^*y7 1~7 3£)£j&X5&<0 3[e](0-yy.y®Jig; 
xst, 4 0co^M%i«Axai-J:oX, CMOS^it 
?ri5TFT©y-^ • 

£«f£T*£, r^f^y-7 hy y*&IKl £r$ligfctl3l5 
S„ 

[0 13 8] gsXSIliMcOSESfjS 

SfflTFT30' IX^l'T, y— hm&3 5 20 

L DDfg)£T*»4& 

<, yx^^tm— mmmx-m- m&zifyz 

yy- Kffiiglc:U-C®So Xtoa>, 03 3 (a) ~ 

(e) Sr#R3L-Ci5iB^Ufc^Jl5<7)®{^ife(Xtt«ELX, 

y ^X^2ios^M^)j#Axmcov'-f ixt-o^T t 
i@fo/>^'. -ttisfe, ^Migw^itxemixio 
r, ®^Mig«ai>'igtb0SgawTFTwm^;^tt*i6] 
x-t-s^mjiss. 

[0 13 9] [Jli££<l2] ^jT'li, =a-TFT-'Cif L T 

*7PK-y&#£®igte-r3*4x4oT, S-«m§iro 30 
TFTi m—^mSKOT F T M'< 

y v*£ft-k-r53§$!lxBI-f 5>b<o-c ‘tO, -?:<o$;fc#j 
&fil?it&t/$!ig;£j£l4, £®4a01£T*W3&, 

£*ftftff?iilXoi,'-C140 1 
£&(x, Xro®Jit*-&lxov'Tlstit0^^B&t-6o 
[oi4o] ^iic:is-v'xt>, 0iix^-r«f-, m-m 
tiwiiffiTFTio, Rvm—mm$i<vmm\3}3&m 

TFT20I1, y-y • KH" Cx®:® 11, 12, 2 
3, 23iS;tl, iflPjCO^-y^Mg® 1 3, 2 314, 

i&mmcom-mmsi' ymm (^jx*i4, 

(B) , T/V5 — (A 1 ) , (G 

a) , -o-yyA (i n) ^cX^ry-ty^-TF^) 
£-BX-C*g5„ Si-#lI©fIfflTFTl 0, &t>*|g 

— coig®)0s§ffi TFT 2014 , y-y 1 5 , 

2 5(D!tfiW\ZttLXy- ymmmi 4. 24&frLXtt 
tft-fzm-mmm<ni&&igy-x • Kw^fumu 1 
1 , 121, 121, 1 2 2t, y — y • K \"< >U® 
i6, 17 , 2 6, 2 7 

HcOJtiigjgy — y. • KK >(!B®1 12, 12 2, 2 1 



m 1^9 - 17 2 18 3 
40 

2,2 2 2 b£ cftLX^Z. ^JT*(4, f-^iSTF 
T i: L"C, N®TFT$rfflV'-CiaB^L-CV'5^, y-y 

• y-is^ 

(P) , (As) , r>yx> (S. 

b) mxm> 0 

[oi4i] — *■, t f t 3 

0' 14, 

3 3 i, 

- h@®3 5cO®*|5ic:*fLTy- F^SI3 4^LX 
Mtft547t5/ Ml®3 11', 3 2 1' £, y — y 

• KHyti3 6, 3 

W.SLx>mM^.y — y • K U-1' >HSi!£ 3 1 2, 3 2 2<t£r 
^TLT®5» 

[ 0142 ] xro^i4ts^Lfcryy-<y-y h y y^s 

tKllX^T, f"T^/M?B®13, 2 3, 3 314, Hffi 
0*11 V'-f^x’b'fSjSJSW^n ^->'tcJ:o'Cy : - 

y)7p^s®i4, &T<»mwx 

$41, tBJXtf, fi5X 1 0 16 c m _3 ~,$J 1 X 1 0 18 c m 

" 3 x# 5„ a®-, t7t y ymm^xi>m~mmm<n 

lEiljIeJSgfflTFT 3 0' (4, LDD«3g STAN'S 
T F T 2 o fxjtifc 

X$ < J Er«±/4-5aSl4, t7tj/l 

LDD«i§(Ditl£fci;co40itic:foy, L^t, ir 

isi^izsis, m-mmm^-mmmt Litm 
-a- 1-14, LT/J'$ 

v'*t>e0Lrg6 o 

[0 14 3] XXT\ ^JT-14, y + ^/PK-y$4i5 
^F*«^S:^#*I4^:^5 *IcJ:oT, iriiS (3? 
-mmmxwz) wiggj0ssfflTFT3 o' ^i§v'yy 
i/-y 3 y^-KiU 

5) »SgS)]0 ^TFT 2 o^iiv'mwNy'^ • ^e— K 
t-rs„ xtuxxy, igxgjf§®<oig»0s&ffiTFT 3 
0' ©47ty h®®3 11' , 312' 14, 
(4}gj5tcO/h$&LDD®®£&5 0 L^"b, 

(#J;tf4, fH—mW.MX) SE®J08gffl T F T 3 0 ' T-14, 
y-7x • K^y®iv DS =-5v, y*- Fiffv GS = 
-10V, #^;SWlEiij03SfflTFT 2 0 T*I4, y 
— y • FMy®EV DS = +5V, y- h®/EV GS = + 
40 i ov©w) 

T F T CO ^ T*X -5 X -5 «Tfg i ^4 •& » 

[0144] IOt>0 6 t4^-4-^(C, M — j§^;M<OT F T 
(^-jff«S!co®^fflTFT 1 0, 
fE®j@ssfflT ft 2 o) (o Kwyfi-y— hmm# 

tt5r|g^L5T^U, IX®1S©TFT (fXfll 

cofe®j0S8ffl t f t 3 o' ) co K^-r '^mu-y- Fm 
6-o^u m— mm%><r>TFT (m—m 

m®77|g®j0SgffiT FT 2 0) coy — y. • FK>iE 
^tvd s i , y*— MffitvGS i , y— y, • yux 
7§S^IDS1 t L, ®Xa§l^:®cOT FT (^X^ 
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FT 3 0' ) fflV-X- KU'f Vl 

E£ v ds 2 ^ y— h®££v GS2 , 7 - 7 - F'y'fy^t 

1 DS2 ^ I V DS1 I = I V DS2 I ■> V GS1 

= V GS2 = 0 (D&ftTX'^ I DS2 > 1 DS 1 l?£-2>$§ld, 
I'llSlfflTFT (f5“#H§!75ggSfj[5]S§fflT FT 3 
O' ) GD^y-fcy Ff!i*sE3 11' , 3 2 1' , Rrj&T 
FTOft^iU, 2 3, 3 3icM(t.6m“^m 

[0145] wv'&;uxi£, i v DS1 i = i v DS2 | <D 
&#tx, i-i|iS©TFT®y-^' KK>a 
iDSl I“lf®©TFTK>y-^ 

• f* W y®-«: i DS2 6 (v 

GS1 =V GS2 1 DS1 = 1 DS2^ Id2tf&-t"& *?— h U£E 

<o{ mt. m-mmm<nm@)\5}3&mT f t 2 0 idSH'x, 
y — 7 • Kn-ymsfu DS1 co;ty®ig<«iidfsst-.5y 
(^“^ms^iESiiHisgfflTFT 3 0 ' id 
SH'X, y— * • k ^ 4” ymffi i D s 2 < 7 > 2 f- 70 Wcffi'Jid *0 
St5y- MBffitMc) , BH^jEroy- h®E€B«ttc# 

£ 0 

[0 14 6] ffiE]6ldtt:, ##3:T*ld, El3ld^l,fcll 20 

mmuzmzm-mmmvTFT 

TFTIO, RXfWi— #mM<X>Sg®j[§] 8 gffl T F T 2 0 ) 

<n k y-r >m«- y- h ii)E#t £ l 3 x^ 
t, mi^ji tB~#msi®TFT (^-#msi«sgiKi 

®f§fflTFT3 0' ) ®K^^iS-y- 
*-^«iL4' X^LX#£. 

[0 14 7] doilld, T^Jxii, Sf5X#1;g!roi?Btf)III 
SSfflTFT 3 O' <D*7-£y h®i«K3 11 ' , 3 12 ' 

X. C«gB^(ci42H-r.5^«fitSr{e®L.TW'5o X* 30 
7ty FIlWsKi: LDD^iSrtteiXSi:. LDDSS 

7 -try h*it«H“#m^iX>|gtlj[ga§ffiTFT 3 O' id 
ol'tll, HV'f/l'-y s y • Kt L, LDDSf 
#mS<7)®Stliel^fflT F T 2 0 IdOl'Xte, §§ 

• ^e— Ft LT&5S, t7t y HSig(X> 
^SMcOSESjOgSfflTFT 3 0' ^y^fltd^ft 

ay— f • ^r^t^LDDiigmi- ^mMrofgtti 
niagfflT f t 2 o o^y^fiidis-Fj-sy- f • ^ 77 
J: <0 t>*# < t 0 #5, m 6 ix^X^JX-gftMXS t . 40 

taixH:, £.£R<o(iB&v GS = + 2 vt U :*-y:t£f&£- 
I V GS | = 1 ovits. z?-tzt, ;T7-try Flfig 
w^-#msii7>®sj[gssfflT f t 3 o' 

ftSy-F -g«»L4' 

XIS$J- 1 2 VldfgS L, LDD^igtO^E— 

gjiassffiT f t 2 o rost-y^fiidmitsy— f • Ay r 

7(i£fi, -,&gO&SjlL 3 X-m-tftfe.X-telfo+ 8 V(CtB^-r 
5<0X, X>W,ffi7>'<7>'7&t X 

dW^i&Xfi, 4-yX-y F«it»^-^mMw|Eit]®Sg 
STFT30' £, LDDf^itra^— j^mUrolgSljOSS 50 
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fflTFT 2 0 iOF B Tlrlr$-V'X, 
lrX5* : 'b^T-^-5 < , iP^H“#®§troiE®)[l]SSfflT 
F T 3 0' i, B— ^m®C0|gitj®SgfflT FT 2 0 t<D 
^Id^ltS^yiliiiftcQAy >7(3, ^/y K— 7” (* 

7-try FM*£3 11' , 3 2 1' IdjK-ltS V-7W) Id 
J:oX5ft{%L.XV'-5&, jS)T FX<nfi\X7\*JV&/1- 
X^^i|>MSrlRl^tt*-51fldJ;oX. W T F T<DfS\X‘<D F 

&, J.o, 

10 Xt5^. ^SId^®t!if^XSCMOS|llSS&#5^ 

[oi4 8] fiff«xeffifie<DTFT«s)it^i'ife(j % mmm 
i tutimmxt r-*>&, 

#®«t^«^^i(X)^Afild-oV'Xll, 
aid^tlCLXSilXcffii^S^nSo XSigy-^yK 
-ysti, y- 

[0149] [3?}£#J i , 2 <nmm$ ij] ffi^Jcoltld, 

^-7-try F®is£3 11', 3 2 1' ^H^-TSVld J: 

0 , y- F®®3 5ld»<t-#-5SB^*i£*S®«i:-t*a 

^«fex-fetuf, yy=> y^ 10a, 20a, 30a ICV 
-h«Sil 4, 2 4, 3 4 <£®Sfg~ 

^mM-yy ^y^fiKiSidie-v'x^ny-f'^-y (®« 
Slifll©^) *frx>ii?>^fe(dftxx, yy 

27110 a, 20a, 3 0 a td*f LT^- F*6^® 1 

4 , 24 , 3 4&mi$i-2>m^ &m8z$sr.mmM'>'j 
=jyM®fiexsidi$-v'X5Kny4'^-y4rfr^ii^, t© 
mid, y-F*6^1 4, 2 4, 3 4*jefiicUX'bJ; 

V\ 

[0 150] XM©'71l3yll0a, 2 0a, 3 0 
a SrJgffcLfcmid, ®ISSr^iS->y=yIMl 
Sld^V'X{£iS^M“#mii<d>^#ie^iSrjT*>jitf^ftld 
ftx.X, B 2 H 6 tS i H6 i CDil-g-^y. &^V'X(g 
®S»^nySr F'— 7“Lfe'y!) =>yflM ( F~X F-yy => 
y]g|/ F'-7" F^#fl£BI) Sr(S»smi:*«s©y y => 
y|10a, 2 0 a, 3 0 a i LtCVDfildJ: 9M 
U7cm, -tnid-y- FJfei^l 4, 2 4, 3 4« 

L, Uii^mid, El 4 (b) ~ (d) Id^WXDg, Sfc 
S0 5 (b) ~ (d) ld^xa*fT*oXt> 

[ 0151 ] sid^jwry^^y'-r f ^7ss©|i 
v'-rnros-g-idt, 

y- FBffi^xs, i&mm 

AIS, 2 **a*»M&#Aia*t¥4 7 

d.n?><ox@rB^idi*-v'x, j e7?iiiSi?idov'Tii, i& 
&lgm=.&W,M' FMftiAIg?:, y- FmH^fiKXS 
5 £iStrid^-T f Toy-r 
/FK-ytp]B#idm\ 

m^r, y- bm®ff^xa*tfXcoXcmidy- Fm®^ 

^7 7 t LXft7WX*fcnii, * 1 ld^i-^fe#A~^# 
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[ 0153 ] wbm i im. ig 30 

AXS&C/D (P“ ) . y- HSiMlSSrG a t 
e. N- . 

-^®STi^j||AXg£N + . 

Xffi^AX:g£P + X^CXfoO. XWF*l<D&#A 

&#CI2. El 5 Zm&l CXIftW L7cXSJ®lp-e^rS 0 

[ 0154 ] i&m 

Bm—mmm*VM*t:-tstr k-/ h ¥»»«**«■♦•* 

Igt-MLTtii'. tsjxtf. K— T'-fSi: 

#, C (S i H 4 ) (s 

i 2 Hg ) irl^N-iAtf^ (B 2 H 6 ) 

|rj;oT#^n5„ L PC PDat'Ctit) K— X hX# 
frlH^itiaXS©^-. $?#?:✓*©#&*©»*«, 

0 . 1 p p mrt'fc 1 0 0 p p L < . 

~y?A, ^^jgLX®5„ — /?. PEC 

vDife-c*^axs^a-tt, ss«5fetP3i:-e#s^, * 
f?#*f2. r/varv/jrt'^igc-CgSo :) 

LX, K-/hX^ftM£iS*L;fc*£. 

t> «fci/\, 



[0 15 5] LXI2. #Jxf2. K- 

tth&tsxm, K-evXfi^rfflv'xt 

<tv\ cro^rfex. #1X12. SB— 
Si-fr^&trS-a-KW:. ph 3 ^i%~*ho%^ 

fflv\ iOS-g-^^fjlg^XS^XcoWXv^Ha:^ 

p®xxic:]T^iAtf» mi^cx. m—mnmn^mo 
&i&i£)g\z!fTh&trWr&\ax. ph 3 £^o. oi%~ 
m 1 %-a *; mt)' b ft 6 

40 ±X5^;X<7)-rX>Sr@fi^St-a:Tlc]T*>)AA/7t'm. M 

X^Sfi^XXI-fr^iAA, 
X. '>y L 

V'„ SldXiNefecoj|tA^ftlcoV'Xli, 

4ty K— t’>x&ro{tkiwt, N 77 X 7 F-tfy^fe 

u-fK-^m^ftli'Ttiv'. 

[0 15 6] ^icor^x-c x-?h!l i^^Stgl XI2. 

m-^m®co®^TFT 1 oRtf^-mnMcomm^ 

MTFT2 0©I-|l®I(OfiSy-^ • KHV 

mm 111. 121. 211. 221 

1 . oxio 18 cm' 3 a, m-mmmnmmms-x 
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• K H' ® 112, 12 2, 212, 222 <75^*$ 

1 . 0X1 O 20 cm' 3 i LfctfS, 

Ido^Tli, h y J7^S«1 

SEO&flildPS e> * t \ ,£ «b tX-7 * * <75 amidol '-c t> 

u-y* b^;*y IdPSib&V',, 

[0157] [JgJg#] 3 ] 

h y El 7 14, *0<]<7>$t 

^^$|gic:iS-Jt.5SEi(j|HiSS^Sor^7 i -r^-v b y 
^^36K«)«3aS:#*WlJ:*-r»rBH, 0 811, ®iSI^ 10 
^36B»«^*«iCW Id^-T^n 
[0158] 07 IdiH'T, 

08rtl®®7^fi/7 b y y ^gtST-li, -troimi] 
M«^e.*ffiij®^ic:rp)7!i'o-cigi()[H]ssa5, io^pgi®, s. 

Id, B— IS®MC0ggS)!)[ElS§fflTFT3 0, B—^MSlco 
iKibiuKfflTFT 2 o, m- ^msi^mmmT f t 1 
0, &t/f*f^S:4 0&m-<nt&mg&2<n±lz&i$£ 
h,T&Z>o 

[0 15 9] ^J-C'tt, El8ld^-r«ld, WsSfl^cldli 20 

9dlgco^s^9 i k<r>m Id»^*4 0 ^fjg$ix, c 

<0{%Sr^g4 oiljg^-fe/w (SItt9 4) f©!*® 
^#+tSri®*5Mse$:WUT^6„ ^©^§14 0 
12, BIfflTFT 1 0&Ml&-rZ,%,(Di'}) =XlS 1 k 

=>^ms 2&mm>itLtz.i><n&Tm 
fljm®gi54 0 c m—<ommm h, c©Tifflta 

SI34 0 cldWL,TStI©<75^S^9 1 *»P,5g«3 ffi UfcJzS 
fl!liiS4 5 (S&-<75g®gl5) asSftofclfcligld#*. 
(^(S:^g4 0«, #W^PSH<ld^V'TM©c7)^Si^9 
i troraid«!fig$n-cv'5!js, mm<n®m.m.kcDfflim 30 

[ 0160 ] sc/, ei 7 idAH'T, m-mmsivmmm 
t f t 1 0 , m — t f t 2 0 , &xf 
^r#mMwiEib®SSfflTFT3 oil, V'-fixt, y— 

-X • Yl"( yfglge 11, 12, 21, 22, 31, 32 

3, 3 3lrtLtg5„ Cftib<d>^-r^M?g$c 1 3 , 2 
3, 3 312, 

-/IXfoSli, 1X10 17 c m _3 <75ffi 

SSSZillWftS. ffio-c, B-#mS<75|gSb 

ElSSffi T F T 2 0 *J J: t/M— ^^MwSSSfiEISSffl TFT 
3 0©^i/^->3/iK®E (vth) 

U-C#5„ — f&ld, )E?L<75#i&®»2i®^<7)#lliK(difc L 
ftim, ?&-#mM<75fgI&@8gfflTFT<75 

»®S!wks(iihI8&^t f T^^vmatid 
ltLTl : L</h$V'(l(S]ldfeofc 0 i»i>5fflam, * 

V t hSrSSg-rS^ldJ: (3, T© 

3» ^ixSfc, *i©7^f^7v b y y ygffil Til, 

CMO S®Sg£flSfilcf-£ T F THHId^ft 5 y-vmiSic®'* 
7^i : J:i' g 
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[0161] m—&W.M<V SiiSifflT F T 1 0 , 

si^igsbceiss^ t f t 2 o , 

fflTFT 3 0 14, yT-*7Mgi$ 1 3, 2 3, 3 3 <75SB 
®lld*fLT, y— b*k#lgl4, 2 4, 3 4 05$^ 

i 2 o o^-^y’^. h n— 2»o->y =>ygMfcM) 

b®*S 1 5, 2 5, 3 5£ft-tZ> a 
[ 0162 ] z.<Dmzffif$.LtzT?rj7-? h y yy.g 
i idiH'-c, y-^ • Ki^^xfii i, i 2, 2 

1, 2 2, 3 1, 3 212, y— hm®l 5, 2 5, 3 5 
(OSaUdj^LTy— b*6<S)H 1 4, 2 4, 3 4 5-^Lt 
#^4tt#ldfi#*y-.* ■ 1 11,1 

21, 211, 221, 3 1 1, 3 2 1 LT13 9 , 
V'-flXCOT F T t L D Dltitld^oTSSo 
[0 16 3] f^M-^m®«iaj^ffiTFT 1 0, $5—# 

msi^sEiiJiiissffl t f t 2 o , 

SSfflTFT 3 0<75y — JX • KWXitl 1, 12, 2 

1, 2 2, 3 1 , 3 2 <751*1, ®S®y-^ • KW Vfg 
#1 1 1, 121, 2 1 1, 221, 3 1 1, 3 2 14 
Pfc<fg*£l2, »8SffllXlO 20 cm' 3 ©«S 

y — * • K U-< 112, 122, 212, 22 

2, 3 1 2, 3 2 2T-IT5, dtl^Oigj^gfpJgcld^L 

x, &TFT\ctt-rz>is%-i& j ?Mmmmtex<Dy-x • 

K U"f X1IS 16, 17, 26, 27, 36, 37 ;)5Jf 
f«l4©3yyy b2=— 7l'£tf-L--cm^(l<Jld^L 
T®5„ 

[0 16 4] (TFT©tX • t7!l-yi;Si|ttt) d 
W«ldlSj5gL75:TFTIi, y-hiil5, 2 5, 3 5 

mmrny-* ■ k 

W >■{%%( 111, 12 1, 211, 221) X‘#Z 

&, Kn’^sid»it5m#sfis^issi$nfctt«iid^r 
■s. ^ensfe, ei 3 2id^-^mii«TFT (s*s— aims! 

©iifflTFTio, aa t m-^m®©ig«iiasgffiTF 
T 2 0 ) (75 KK>iiS-y- bS®KH4*lli»L 31? 
m-#m®(75TFT 

FT 3 0) <75 KU^ySJSSE-y— 4 
-CSt-r^ld, TFT©t7!l-yifiSfl</hJt'o 
[0165] X El 31 ( a ) Id L D D«)£c75S&— 
(75TFT (^— fllWliSTFT 1 0, RlFI-W 
mMroSgtlilelSg/BTFT 2 0 ) Id^ltSSm/E^tt^H 
40 «L2 1t-SiU EI3 1 (b) |dLDD«i£<75ff?rjg® 
McDTFTIdS$-lt5»®E4ftt^^L 2 2 ^^ 

Id, LDDfi?jg<75TFTI2, -t/U7T 7-T >fflit(75T F 

TidittSLT, y— y • Kb'yy^oB^ffiTjsigv^ 

T*, y-ir+7mSrfi<-r*»^ai3tE6. 

[0166] (TFT<75^ig*&) «lf^^«3t<75Tyy 

-r yv h y 1 1±, ^JxLtftiTw^feidiy^it 

U35I55, fS)£lT<75tftBJId^V'-C, 
ett-fbr--7^(757F^%lS®T'* U-CWS. 

[0167] if, T F T<75 V t h SrB^SI'S^ld, ^ 
50 ^<4=Kld® 5o BH^>EI9 (a) Id 




(25) 



17 2 18 3 
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^X4*n, bhi 

fflTFn o, m-mmmvmmtBi&mTFT 2 0 . m 
~ t f t 3 0 , %.xfi%&m--E;4 o<n 
M&m $ 1 -, «ttf> 1 x 1 0 17 c m~ 3 o 

y=^10a, 2 0 a, 30 
a, 40a, y- hte^HSl 4, 2 4, 3 4, RlfWim 

»ai4 4£mm\zMf&-Fz mmmm—mmmt/y =>> 

®£j&t£X:g) . 

[0168] XX.Hte, ilfeas® 2 Ogffill, L P C V 
Dft^7cli7'7XvC VDS4ifSrffii'XM©JKy -> 10 

)4 =>yJ8i£tt5j5fcLfc4&, X!4 ->y =>>HISr7^ h H XX 
y&lIJloX^y-VyLX, Xn£r,t>:R0->!4 =• 
>il0a, 2 0 a, 3 0 a, 4 0al:t5 (71137 
IMIS) „ 

[ 0 1 6 9 ] ftX!) ->!) =a VBII1, 7Wr77!)a 

W«v'!'=>'I10a, 2 0 a, 3 0 a, 4 0 a fcSsf 

LX, TEOS-CVDS, LPCVDS, 

77XvCVDS, HTOfc*^i;£9, fJ^12 20 

0 0tV/7 Fo-A©->!J =>SWl2Kd'?>*Sy— h 
«6MJ0il4, 2 4, 3 4, &tf®tmfm4 4£|iP$|IJg 
1&X-5 (y- httIMIS) o 
[0170] LA'Z&lZ^ /ft 1 X 1 0 12 c m _2 0 K— X 

m &4TlbiiA,XX^X/LK-X£*T#5 (f + ^K 

-/lS/10@o^fAlS) o XO*§;£, ->)/ 

=» val 10a, 20a, 30a, 4 0 a 11, Xififrftlt-K 
M1X10 17 C m - 3 ©«SlZi®gfflv' !)37g 
10a, 20a, 30a, 4 0a ift5. 30 

[ 0171 ] 0cic, ei 9 (b) 11 ^x 4 * 11 , m-mmm 
(ommtBissmTFT 3 oc«gs^i) t#ic, </- 
hmisil 5, 2 u 

v'X 1 0 1 (101 <7 />-7*y®fi)cX 

S) . 

[ 0172 ] iggv'x, mix, y w x> 

&/ft 1 x 1 0 14 c m -2 w K 

-xst^tyaAts (2®gcD^M^Axmx® 

[ 0173 ] xo/suftr, <j =>>m 40 

10 a, 2 0aOPl, U >X 

tt, 1 X 1 0 19 c m -3 

0®it;£f&-3l®Si0y-x • K W > 1 ® 11,1 

2 , 21 , 2 2ti5. xi&mmm~mmmco->v =• > 

Hg4 0 a »i, ^mM/OSSlSLX^M^®®^ i x l o 

1 9 c m - 3 coi&Mmm-mmsi<oTmmmm^4 0 c 

Sl5^X-rX/L®*a« 1 3, 2 3ir&5„ Lri'34£ll, L 

v'X h^xy 1 0 1 &E&-SX5,, 

[ 0174 ] &n, si 9 (c) 11 ^x 1 * 11 , y-ht&m 50 
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11 4, 2 4, 3 4 (Oiil: K-/ K-7 y 3 y t 

4 YmtXft'bteZ'f- hfil 5, 2 5, 3 5 &B 1 & 

xs„ nmz. mm#m4 4n&Bizt±±Mmmmtt4 

5 m-nmmw cy- hmmm^x 

B) o zcd±jw&!IM&$r4 5 uniiBcom ^-^— gnxfc 

oTtxfcO'o 1.04*11 LX, TS0IJS1SSB4 0 c i±JS 
mmm^4 5 btmmftm 4 4 ^lxmisj 
t4 0|rMt5„ 

[0 17 5] &li, S-iilroB#fflTFT 1 orof 
m—^ms><vmmtEis§mTF t 2 0 <r>B&m 
#6, R0 ! ftMl4 O^S) Lv^X h^xy 1 0 2£)g 

/&X£ (201 o^xy^xg) „ 

[0176] 'X, 'J'Olx^jj'lxiSf^il x 1 0 73 c m 

-2(7) K-XSXM- at- VttA-r 5 ( 3 0 i AX 

m/®it®MX^mSJ^FM^^AXm) 0 

[0 17 7] -to®*, (gSJ^MXSim® O X !) ayl 

30 a m±, y— h mm 3 5 n# lx 1 ag-a-ifttixM 

&)&&&#] 1 . 1 X 1 0 18 c m“ 3 O(g;;@j!Sf5X^m®0 

y-x • K LX x®is& 3 1 , 3 2^Jtx5„ ffiXM 

LiO'SStll, LXx h-vxy 1 0 2&E&£X'S„ 

[0 17 8] 8:11, El 9 (d) 11^X4*11, Sg-agSSI 
®fifflTFTio®M®«, m— mmm<r>mm\Bi36 
fflTFT2 0©M®«, Rrl{%ft?§m:4 0&m? b& 
II, y- h®(®3 5£rJ£0li4g5 lXx F-xxy 1 0 3 
&H5/&X5 (3010-7 X^MIS) „ 

[0 17 9] fftl'X, tfn wt>4:» 1 x l 0 15 cm 
_2 0 K-XSXX txttAtS (401 fflffifefAI 

[0 18 0] XOjgm, (g®S^X^mS!<73y-X • K 
U"f 3 1,32 IlliX^it®^ 1 X 1 0 20 c m 

" 3 Oi^itSy — x • KUX>-®1®3 1 2, 3 2 2&MI&. 

Sti5„ X(gi®)gmx#m®oy-y • 

l, 3 2fflrt, h7y.y 1 0 3fSt5nxv'fc-ai 

l . lxio 18 cm' 3 ®ft 

itffiy-x • KL^f v^g«3 l l, 32 1 bteZ a 
[0 18 1] 104*11 LX, ^X^mMO|KS(l0S§fflT 
FT3 0^Mt5, LA»S«li, u-yxh^yyio 

[0 18 2] &II, 0 9 (e) 11^X4*11, ilflf 
Oggi(j0ggffi T F T 3 OllJtinXX, y- h^ffil 5, 2 
5£tJ£OII?S5 Lv’x h^xy 1 0 4£?£/ieX6 (4 
0B®77i?®6|IS) . 

[0 18 3] Ml'T, D 1 X 1 0 15 c m _2 0 

K-XitXtyffiAtS (501 ®^M®SAIg/ 
[0 18 4] xo*sm, ummm-mmmcoy-x • k 

lx ^gBliSc 11, 12, 21, 22 llte, ?MWgi)5 
1 x i o 20 cm' 3 o||fiSy-a • K^yg« 1 1 
2, 1 2 2, 2 2 1 , 2 2 2iPMS4l5. JUSj&SH 




(26) 



#Bf5P9 - 17 2 18 3 
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l 2, 21, 2 

2(75|^ s Lv>y 1 0 4T*lg:b*LTV'fcgi5#li-t 

X 1 0 19 cnT 3 CQ®i&®y-y 
• K U-r 111, 121, 211, 2 2 1 t4 

So 

[0 18 5] cco^CiLT, B—MM%*<r>W%lf8TFT 
i o , &tf%8—mwsi<nm®®&mT f t 2 0 £^-r 
So L^'S^t-, i^y^Fvyyi0 4?riit5. 
[ 0186 ] eu*. 0 71^-f-^ic, mm&m.m4%B 
faLtcm. l^s^ic:, 

=>^yy h*— /y&j&fifcLTy— y • KH^sgi 
6, 17, 26, 27, 36, 3 7 Uv* 

y h 1 o i~i o 4 £®i 5 £-TS;&< 7 ^ 4 [a]<z>-^yy 
^)5£x^i,^;, 5|E|(0«MAXII;j:ot7yf>f7' 
h y * 7S« 1 ^(D^#^S^®^tB5l5S„ 

[0 18 7] cco^ur, W]«7yf-f7^ h y yyg 
® 1 roSSit^&Tli, El 9 (b) ir^Ufc^lc, y-h 
its 1 5, 2 5, 3 5. &UU:JIMtt4fi4 5&gj&-*-S 
Sfrl-, tSS7-7 • K u-f vfjiigc l li, 12 1, 2 
11, 2 2 1 20 
ax m.&m\ znxm&mfflLx, rmmmm ^4 o 

ct;MUg5. &oT, t£5l5<7>$!}ig;(7&l;iit$!E Lt 
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-^y.y B/$xmcDgcRvt^&V!imAxM<n&& 1 0-fo 

otTFTifii^ («lt^S4 0) &Bl$ LtCtf 
<5, #TFTC0m^ft#tt£ft±TSV^tti&So 
[0 18 8] flSE2 75M3?4lT!rH'T, ft^K-7 
xf§& (cadj , 1 

(N - j , r N 

+ j , i£»ffi^x^ms^Fitefe#Axa^ (p-j , ^ 
i®stixsms!^^Axg^ rp+j , y-hmi® 

10 Bl$xm& (Gj bxmmPF&yii-tffi^ El 

9 (c) ix^-rigit^x^mM^M^^Axm, Ei9 
(a) izTr-rm^&mx^mm^m^xxm. s.t/si 
9 (e) \z7^x-mm^w,-mmspfm>imxx-m.<nmx 

*<r>MFf%Ati&z.Z>ti:b\ -y-hi;®15, 2 5, 3 

5, &xxf±mmmm 4 & mmx- 

y • KM 1 ^®<s£ 111, 121, 211, 221 £B 

<nxmZMm LT, TJHUffillSfi 4 0 c ZBl&X-Zxnx- 
feixfif, V'-fix<7)XSJilHffT$5oT 1 L iV'. 

[0 18 9] 

[*2] 
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C/D 


N* 


G 


P- 


1-6 8 


P* 


IN* 


N* 


C/D 


G 


P“ 


1-5 9 


P + 


N + 


' N“ 


C/D 


G 


P~ 


1-6 0 


N* 


P + 


N* 


C/D 


G 


P“ 



[0192I [HJS 0 IJ 4 ] h y 

S^<75tSitlC0V'T»i.' jUDfc#] 3 £ |B] C < la 7 *#fig L 

TRW-*-*. 

[0 1 9 3] 0 71C»V'-C, #l©7^f-CT'-7 MJ ^ 
l <DW&M.n. MM&I 3 Cl 

^-^msoiiii^fflTFT i os 
f t 2 o®«®y-^ • 
K t-"f 111, 12 1, 2 11, 221 



t4 o<dtjhwj®®si 54 ocio tesafkufc^iir^r 

5o 

[0 19 4] BP^<fcf$Sg:4 0C0T®ffilim<$Si5 4 0 c 

«, 3 1 mm. 1 x 1 o 1 9 c m 

Ififfl T F T 1 0 , #m®COlEBl0Sgffl T F T 2 

OCOteiM/gy — X • KKVfflil 11, 12 1, 2 1 
50 1 , 2 2 1 b, m&®s4 o®Tmii®S4 0 c tm 
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]) W Jr's IlX'ft 1 X 1 0 19 c nT 3 (75 

y w^j-v) -ewstifebi, ftx«m9«>BttiEiBJST 

F T 3 0 <7><gffiig{W$ 3 1 1 , 3 2 1i|^ff©/fny 
'(#'*' (TF&toWkgrzmi. 1 X 1 0 18 c m _3 <75/J?a>- 

**'S) 

Ki/'fywtm, 121 , 

2 11, 2 2 1 <7>7FM$lS.!gl4, $J 9 X 1 0 18 c m _3 T* 

[ 0195 ] m Mteffii&nr # Tyr7-v b 

s 0 ffi«Tt-i&w^s§s!)g**£i4, mm&i3 t&m-tz 
ISSr#1-S»-e, 

6 . 

[0196] s-f, si i o ( a ) mmmm 

2»affilr^^(0->y =i>mi 0 a , 2 0 a, 3 0 a, 
40a5:MLfci (->y =xl®fi!tIS) , <7*- bilfe 
8114, 2 4, 3 4, fit«t#:l4 4i«t5 
(y-h^WMlg) . 

[0197] #Cl4, 1 X 1 0 12 c m ~ 2 <D K— Xfi-Czff b 

W ^fVSrfT'kjAA/'e^ir^'F K— 'T'^rtT^ 5 (^--v-* 

^ H-Zlg/ 1 0] g cD^Jf^Sf AXg) „ 

[0198] »cic, si io (b) ici^-t-^ic, m~mm 
m<r>8m®96mTFT3o<Dj&i$mm$:9 5b#nz. y m 
-ftSffllifflTFT 1 O&OSM- ^mSroffi*»j[e] 8 § 
fflTFT20O^-h®il 5, 2 

I'-Vx 2 0 1 (10]g 

(O^^J B^Xg) „ 

[0 19 9]Ml'T, y W 1 X 1 0 14 c m -2 

<75 K-X1T4 txttA L ( 2 0 g ©^MMAXl/ 

30 

X 1 0 19 cm _3 <75®ffi®f5 — mmsiioy — X • KW> 

«#n, 12 , 21 , 22 , 

<75TJK»J®^SI5 4 0 C £ flMii-S. 

[0200] &14, si i o ( c ) tc^-r^ix, y— bm 
il 5, 2 5, 3 5&tf±JligfMEft4 5 Sr^fiS-fS 
(y- hWSXS) „ X©ilcbt^M14 0?r 
Mm-tS, 

[ 0201 ] w±<75^-xgii, mmm 3 
tpttfs. 

[0 2 0 2] &14, 0<DMl&mm$:&? t& 40 

14, l/i?Xl^;!'20 1i:|^i, y-HSl5, 2 
5 £rt>4>i*7)>lSa7)l4:gf 5 Vv^X b^xy 2 0 2 
S (2 00^^:7^11) „ 

[0 2 0 3] j^V'T, # B W XV£;|itl 1 X 1 0 13 c m 
-2(75 K-XStM ^-^S£A-r €. ( 3 01 i ®^««J«AI 
S/«SlX®fl^»#AXS) o 
[0 2 0 4] ^rCDigm, '> y 3 3 0 a 1414, $*- b 

ms 3 5 i4S4 lx g BS-g-wi 1 . 1 x 

S31, 3 2;)S)gJ5)c$ftS„ 



56 

[0 2 0 5] -*•, [g$g)g|g-j||^®(7>y-X • KM 
Visual 1, 12, 2 1, 2 214, -£Cl4*T^&£4l/4 
tfnW*V»4J:oT|gei$li{gftKfl;U 
sg^lMcDy— x • Kn'vfisiai l, 12 , ii, 12 

<755R36!$)^.Kf4, ^9 X 1 0 18 c m -3 i/iS. Ld'Slg 
14, l/^h-7X^2 0 2»it5, 

[ 0206 ] eiRtt, mmm 3 1 ibm-b, si 1 0 ( a ) 14 

^i-^|4, m— #®H<75ilj^^T FT 1 CXDBf&Mffi, 
m— ’g®®<75lg»J0ISgfl§T F T 2 0 
10 #gfi4 0M5 t^ld, -y- b®®3 5£j£;«>l4$g? 
uy^K-7^7 2 0 3S:Mt5 (3lslg<75-v^y^ 
ID o 

[0 2 0 7] jggV'-C, #bW. 4> (IltilTM 
fe) 1 X l 0 15 c m _2 <75 K— XfiiM JTV&A-f S 

( 4 01 g ro^^fe^AXSAiSi@S^X^mS 5 Fi|ie®)^ 
AID . *©*SJft, ffi#SJf|X 8 Mi 3 [©y-x . K 
H' VfHit 3 1, 3 2 14, 1 X 1 0 20 c m 

~ 3 <75itsagy-* • kvm vgaia3 1 2 , 322 , at; 

1 . 1 X 1 0 18 c m _3 <75|g®Igy— 5^ • 

20 K l"f V®igc 3 .1 1 , 32 1t/4 5 0 XCOltlXLT^X 

f t 3 0 &Bi$i-5 a 
i4, i/y7H77 2 0 3^it5. 

[0 2 0 8] JSfe*4, SI 1 0 ( e ) 14^-ntlX, ilfl; 
S?<75ggf]lj0]SgfflTFT 3 0I4JDXT, f-hillS, 

2 5&>t>l2;i6l43g5 V'Vx K-r47 2 0 4&J&&1-S 
(4 0Jg<75^^y«figxa) „ 

[ 0209 ] »'t, y ai-v' 

1 x 1 0 15 c m _2 <7) K-XfiTM ^-vttAt'S ( 5 0] 

S) o 

[0 2 10] -?r<75^, ^msiroy-^ • K 

H 1 V|?Ht£ 11, 12, 21, 2 2 S4, 7f WfrWi'g.ft 1 
X 1 O 20 cm _3 (75ifiigjgy-^ • K H” V^Sia 112, 

122, 212, 2 22, 2fcO'5F*fi«J»&ia s *& 9X10 

18 c m _3 <75|g;g^y — X • KK>®tl 1 1, 12 

1, 2 11, 22 1i(t5 0 4«75^ll4L-Cm-#mM<75 

nfsSffi t f t i o Rxim— mmMnmmiEis&m t f t 2 

L74'5mix, V'Vx b-r^y 2 0 4 

A"t* So 

[0 2 11] ^©M, U-y* K-747 2 0 1-2 04 
^^-rs^>(7540I(75^^y^iai:, 50]CO7FM!fe 
#AXS(44oT, b y 14£<7>¥< 

*(MSS«r9»fim3>E«. 

[0 2 12] 4<75|tl4, b y yxa 

i coni^Srete, si io (b) | 4 ^l/c«I 4 , <y- 

btSl 5. 2 5, 3 5'R-Cf±mmmfe4 5%tej8.-t 
SMix, igi@sy-x • b*U"f >i«l l l , 12 1, 

2 11, 2 2 1 Sr)gfifci-S^«7Jig®^— ajtS®5F*«!fe 
#Axs^ffi\ 4<75xm^SfflLr, TJi(a'jm®^4 
50 0 cSr«UTgS. Hot, #^<75®!ig*-ife|4it® L 
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T\ I’Xtm&xmc o&AV*Mi&WAxm<r>&£ 1 IbI 

njg^]3 tpit#^ 

Hitt'S „ 

[ 0213 ] x® io ( c ) le^iittc, y-y. 

• K l"f yffl# 3 11, 3 2 1 £®fig-T S&<o®itgm 

o w t f t i o Rvm-m 

W,m<r>mWi®&mT f t 2 ow®figfg#tc^ttibiAA,-c* 

®S» * • Kt'-f y<jH#3 l l , 32 1 

L-t, *£»KSI-9MS3!<&y-:x • 1, 

12. 2 1. 2 2 

H^01J 3 least* LTIS2££if 4 

0cOTJl«®(£$M OciO tffiitJg'fLLTUStlgy — 

* * KH' y®# 111. 121. 211. 221 &m 

fig W&So ^ftSSc, ^-TFT©®^#} 

1#14£ $ fblCpXf S*^tB3l5So 

[0 2 14] ffiJg;6S0i|3 tlBJ#*. m2 7bSm4\Z7ii-t-m 
1C. 110 ( c ) 

m. 010 (d) i£^j8itt##x#«S^««>#AX 20 
a. atwa 10 (e) 

Axaro^x^roni^^A tim^s#^. y- h®®i 

5. 2 5. 3 5. &UUJM!l«l£4 5Sr)gfig-rS0tftC. 
♦Sitigy— y • Ki-'-f v^iigji 11 . 121 . 211 . 

2 2 1 

£frV\ COIMIffl L-CTS®Jm®gIl4 0 c £Jgfig 
-rso-e&fttt:, v'fnfflisiiff-cfeoTtii'. 

[0 2 15] [£lfefl5] m 1 0 (c) leiH'T, (g» 

gy-^- K^VM«3 11. 3 2 IS; J£figfS&<7> 
«Siri®S^^lAlSS;Sffl Lt. (SiBSSg 30 
— WlSoy- y • KH’VffllScl 1 . 12. 2 1. 2 
2 (Ortco— ^•TSiitro^^SSSr^x.'C 1 J;V' 0 
[0 2 16] ^Jxli. ^JXfl. §£S£#J3. 4le^SS! 

ilof iia t f t i o ofiM y-^ ■ KH'ySi 

ill. 121 

TFTtDi&mmy-X • K^-fygg«c2 1 1. 22U 
o 'Lifi^s-fbL-cgSo hi y 

ySEllCjSH'T, (S^i4 0<£>TJH»j®l®gB4 0 
c. #H®»Sg®)lH]SSfflTFT(CiM;@®y-^ 40 

• K \S4 y®# 2 11. 2 2 1 13. mMW 3 i: Pit. ?F 

1 X 1 0 19 c m _3 <»ig!t;£$g-S|®MSi# 

K u-r yffi# 111 . 12111 <£13^-64 0 OTIi 
m.mu 40 c t Rfto !)wty (X^iSjSr*,^ i 
xio 13 cm' 3 oi)y>fiy) tirtic. 

SgS!j|I!S&fflTFT3 0<Di&migmi$i3 1 1. 321 tP 
icD/tf a V-f (^Fifse^SST'lt 1 . 1 X 1 0 18 c 

m “ 3 ro#nw*-y) &m^£niz&mmmm—mn,m 
fg#-c7rSo les^y— ^ • ki/'(>®*i i 
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1.12 1 »9X10 18 c m _3 X'# 

So 

[ 0217 ] Sff/iMoiryT-fy? h yy^sn 

SrMig-fStc&fcoT. AtflT'tl. 

V'T®So 

[0 2 18] £-f. 011 (a) te^-ihtlc, iffe&SE 
2©gIlcSt«-y!J3Xil0a. 2 0a, 3 0a, 
40aSMLfcI (->!)3ylMii) , y-M&ft 
W1 4, 24, 3 4M, ffiW.#m4 4Sr®fig-XS 
(y- M»»®0gfiRxa) o 

[0 2 19] L/5'5EIC. 1 X 1 0 12 c m" 2 <7> K-Xf 
X44n X-f ^-ySr}T'^)AA/X^ir^^ K— y^rtT^ 5 
(10gco^Mfe#AXg) 0 

[0 2 2 0] 2fetw. 011 (b) le^fltlc. ^X^m 
ScOIESflPSS^TFT 3 OCDM&mi&Zm? <fc*IC, fj? 

— i o 

ffl TFT20roy-m$l 5, 2 5«J£j£ijgi$£j£* 

lcSyy'yxh^y3 0lS;Mt5 (10gco-^y 
y^figxs) „ 

[0 2 2 llH't. !)y4tySfilX10 14 cm‘ 2 

©K-xt-eityttAL ( 2 ig i o^fe^Axa/ 

X 1 0 19 cm- 3 ©«IS-iII©y-^ * KKy 
i^tl 1, 12, 2 1, 2 2, •fe'ltFFJifflm'fgSM 0 

c Sr^figy S„ 

[0 2 2 2] &te, 111 (c) ie^-fltte, y— h® 

♦£1 5, 2 5, 3 5. &tAtJf®J®(£g|5 4 5 
So C»4tlcLT<mig*4 0 Sr^fig-fS. 

[0 2 2 3] gUiro^-XSIl. J^SS-esj 3 . 4ie«5SSit 

jjmkmcx'ftz* 

[0 2 2 4] &le, m— #®S«IBibH]KfflTFT2 
0, £^#14 0 «*figi|H#£rlg 5 i i: tic. y-y 
y h-^xy 3 0 1 irPlt. V— h®l£l 5Srtfo-f^J!S 
*ic^5 yyx h-^xy 3 0 2Sr^fig-XS (2Pico-^ 
xyjgfigxis) o 

[0 2 2 5] MV'X, #ay4ty?;»l X 1 0 13 cm 
-2(7) K-Xft-4 st-y^A-t-S (3®@ CO^^AX 
S/®lgfZ§®S7«fefAI© „ 

[0 2 2 6] y!l3yR30a leii, 'f- K 

1S3 5 lc*f- Lt g eS-g-Wlc^M^iiglg^ 1 . IX 
i o 18 c m' 3 offiggsziiso y-^ • KH’y® 
#3 1, 3 2/43J£fig$;ft,3„ #®®(7>y— 

* • K^ylf 1 1, 1 211, ^zlelT7>iASH7ci^ 

. KH'yl^l 1, 1 2 to^FiisE^i^g 
(1. D9X l 0 18 cm _3 i;^So U^'SEIC. u-y* h 
3 0 2 

[0 2 2 7]fm Hffls^j3 irP^t, ® 1 1 (d) 1C 

^-fltlc, jgmsw BifflTFTl 0<7>)gfig®#. 

T F T 2 0 (Ojgfig^i#, St/it 
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h®®3 5 3rJ£tf>|d]g? 

i^y b?7* 3 o (3®i©-yyyj©$; 

X© „ 

[0 2 2 8] ii^l/'X, -Kn 1 X 1 0 15 cm 

“ 2 © K-Xg-C-T ^f-V^Ai-S (4®@©X*3|!|S!l3JAX 

S/IjSSiXilS^^fAX© . 

[0 2 2 9] ®&gff?Xa|mM©y-y • K 

u-T yffiM Z 31, 3 2 14, 1 x l 0 20 c m 

~ 3 <r>mmmy-x • b‘i"omi&3 12 , 322 , rxj 
1 . 1 x 10 18 c m ' 3 ®iasay-7 • 

K^-rv®i§E3 11, 3 2 1 ir&So ^©ItlXLX, W, 
-#^SJ(OlBS))[slSSfflTFT 3 0&&f$i-5 o LA'S® 
Id, l/v/^h-7^^3 0 3?rK!it5. 

[0 2 3 0] ftld, mil ( e ) Id^-r^llX, IgXlgm 
®«»[El®fflTFT3 OldUDrcX, y— bmmi 5. 

2 5 3rt>J!£©ld?g? U'v'y 3 0 4&Ml&-fZ> 

(401 (D-rxfMi&jin) o 

[ 0231 ] j^©x, y 

Sr 1 x 1 0 15 c m" 2 ® K-Xtt-f tVttAtS (5® 
m) o 

[ 0232 ] -t©*^, m mjgm-mmmn*-* • k 

t-"f >-®H6 11, 12, 21, 22 14, 1 

X 1 O 20 c m -3 ©i®iggy-y • KH’Xf® 1 1 2, 
122, 212, 222, MfeiSSiO 5 ^ 9 X 1 0 18 c 

nr 3 ©(gj&sy-y • 11, 1 2 1, R 

wiVom&fcfo i x i o 19 c m -3 ©(g!tgy— y • k 
KX®i2U, 2 2 1 t45. X©$lldLX, 
jgmg!©ismi)8TFT 1 0&£Tf$S-mW.m<nmm\Bi& 
ffiTFT2 0 5-Mt5o L^S^Id, U77.b?7* 

3 0 4 3rBfc*i-£o 

[0 2 3 3] dot, U-^X h?X^3 0 1~3 0 4lr 
^XS&©4®©^yy®fi£X:f!li, 5 0©^^ 
AXfeldJr^X, 7*7-47-? F y yy$tsi4£©¥->n 
#g§@3r®ilgWJl5So 

[0 2 3 4 ] X©l£ld, F y yy* 

« l ©®!)£ymxi43?;5Sd 3, 4t 
©ixsnrtx, mil (c) id^ixcitid, m smy—7 
• K v^Si® 3 11, 3 2 1 3rfl2®-f 3&©{gi8ffiS& 

X#mS*»IM>Axa*«fli LX<gffiffiSg-#fi;§!i© 

y-y • k u-r y-fg® i i, i 

&s„ ;os, msw3, 4 idittss Lxxm$k&m j $-t' 

*&< , (JjM$&fi4 0(OT^®]m®Sl5 4 0 c, RVi&tik 

®y-y • Ki^'f'^-es«2 1 1, 22U0tfiH»t 

Ltcb&mmy-x • n, 121 3 r®® 

ffl&So -tnife, M— WSM©IEffil®SgfflTFT 2 0© 

(gj@®y-y • K^y®«2 1 1 , 221 , &i>'TJf 

FT 1 OWfifigy-X • b r l"f>mt$l 1 1 , 121 
£(gjug(bu ISi()®^ldMlt5ffijfTii®^14l-X5 
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^&<, ft 1 0 ©r-t-y y — *%M 1 k^ *bicMg 

MXS&f, ^^V'XafcX*, &TFTtom^lft4#tt£ 
®®§ ix g jg-ft-r s v a* w* 5 . 

[ 0235 ] Bill (c) 

m^aii, mil ( d ) {ZTfrr&m&mxmmm^ 
MfetAii, xtwsi 11 ( e ) 
S^£fe#AXa©|8]X}4, J©J?&Aft&;LXt, <£!':> 

[0 2 3 6] 6 ] m 1 2 14, 

10 gid^itegE#) t3}&f*im.m<r>T * 7 4 7 -? b v * x&m 
<nmmzm^mz 7 F-tmmmx&z 0 
[ 0237 ] mi 2idsn'-c, 
miEissftffimn 7*747-? bv **&& 1 x» 4 , fs- 
^mscoM^fflTFT 1 0, m-m^mmcommmssmr 

FT 2 0, &TJ^X^3i©ieilj®?gfflTFT 3 0' © 
ft^«l 3, 2 3, 3 314, i£i®,K©/-tf n^-YTf- 
y|;4oTf-V^K-7’LTfe6^, 

1X10 17 cm’ 3 iO«SiXiilSSSff5. «£o 
x, *-#iioiifflTFTi 0 , m-mm.m<Dm m 
20 ®8§ffiTFT 2 0, S.O'^XjgmS©SgB()®SgfflTFT 
3 0' ©y Uy->g/L- K®JE*0f^©ffl[|rS^LX# 
•5. 

[0 2 3 8] Z.cnmzMl$.l.ti7*74 7-7 by **m 

JKiidirH'T, y-y- K^yaan, 12 , 2 
1 , 2214 , y-n®i 5 , 2 5©*auc»uxy- 

F^IHl 4, 2 4^^UT>Pfl^rX5^l4(£fiSy- 
y • K u-T v®® 111, 121, 211 , 221 3rd 
X.T*iy, I-#fl©IIffiTFTl 0 , s.^-^ 
mSi©iEi()®SSffiTFT 2 014, LDD$?itld/ioX® 
30 S 0 

[ 0239 ] xaxidttLx, mxm>w,mcommi 3 i&f 8 T 
FT 3 O' 14, r*-y-fcy by— Fdlt^r^LXfcy , * 

— y • KKyi* 3 i, 3 2idjH''X, y-brnm 3 

SWffiaidtfLXy 1 - Fil&®ld3 4 3r^LX^XSS 

frH*7iZy F®^3 11' , 3 2 1' X#So X©^- 
7ts/ F^iS3 11' , 3 2 1' 14, 3 3 

tPlD<, JFM^Sffi^l X 1 0 17 cm-3©fiit^ 

^x^m®®«x^rSo 

[0 240] x»»^®4 0 IdSS-V'X, ^:©T®«^i1® 
40 g|54 0 c!4, (gigsy — y. • K^'O^ilEl 1 1, 12 
i, 211 , 2 2 i 
fgirews. 

[0 2 4 1] $fs— #HM©ili^ffl T F T 1 0 , S.1/^ 
-it§!©lilllSfflTFT2 0©y-Xflgtl 1 , 2 

1, MKMX®«12, 2 2©!^, (gig^y-y® 

si 1 1, 211 , atm mjg k 121,2 

2 1 3r|&< ®*SI4, Tt&VO&Igtfm 1X10 2 Ocm- 
3©igjg®y — y • K l"( >f$i& 1 12, 12 2, 2 1 

2, 2 2 2T-#5„ XtL«b©iSitlg^U^ldMLX, &T 
so FT\ztti-zm%-m j $>wmw.W£t‘<r>*—7. • kh'v 
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iii6, i 7, 2 6, 2 7#, 

* h*-^Sr^u-c*«WI iSMILXJS*. xjsiumi 

®<7>lg§tij0SgfflTFT 3 0' ©y— x • KKyffl«3 
1 , 3 2 Tii, y-y-fey M3MS3 ll' , 321' u:|$ 
x i o 20 cm _3 oia®jgy— x 

• Kuyyffltt3 1 2, 3 2 2 lw>ct LX, 

y-y • KMXfg3 6, 3 7#Wii403y 

yy l 

[0 2 4 2] (TFT»ty- t7y-^iS#ffi c 

<7>i^iwtSfiKLfcry r-f y’-v h y i i^sh'-c, 

^-y-fey hy— hfllitWTFT{iLDD]®)tK>TFTt 
• *-y y — y^^^tt&rii’-t'ScD-c-, v'-fft 
©TFT(,t7y-^ts#iU/i^v' < x^y-fes' 
by*- h«lg<7)TFTfi, LDD 

fiSitOTFT «tot, V'-fticOT 

FTU^y77'f >ffi'&(m F T Icittfc LTWmjS^ 5 

[0 2 4 3] (TFTOtfjt^-fe) Slf^WitoryT 1 

yy^ h y yygtsn », yffiiitdb* 

So 

[0 2 4 4] $.-r , 3&660IJ 3 £ pm 013 ( a ) 
litt-, ite,®StE 2 ro^sic:^ro'yy ni/gi o a, 

2 0a, 3 0a, 4 0a»^Uct ( -> y => 

is) , y-hi&jHRi^ 24 , 3 4, Rtmmftm 
4 4 4Mts (y- h^gi^figxa) „ 

[0 2 4 5] i^lr, 1 X 1 0 12 c m~ 2 <n K— XftT-^n 
W K— y“3rfT& ? (-^T^ 

/w K-yxg/ 1 0 a wA^^Axm) „ 

[0 2 4 6] jsfetc, 013 ( b ) id^-r^tc, %s-mn 

S)cOigilj08§fflTFT 3 O' .0 OMf&mi&Z&O £*IX 
%$— ^®®COiB^fflTFT 1 O^Xfm— jg'SM<7>ggllj[H] 
SSfflTFT2 0»y*- MSI 5, 2 5<D&l&mt&%to 

-ffafcibizmo t^yx h^xy 4 o i £j£E£i-s (10 

S©-r7^Mlg) „ 

[0 2 4 7] Mv VC, yw^ixi0 14 cm' 2 

<r> K— XfiTM y- 1 /ttA L ( 2 0 a co^^AXS/ 

X 1 0 19 c #mS?coy— X • Kt'-f > 

®ail, 12 , 21 , 2 2 , 4aj:onFg{i!j®SSlJ4 0 

c -5, 

[0248] ism 013 ( c ) y — h® 

Hi 5 , 25 , 35 , s.t/±^®jm^?n 4 5 

So O^fig-rs. 

[0 2 4 9] fS-jg®®cOiii^fflTFT 10, I 

— j^H;S?CiigS))0KfflTFT 2 0, WMti4 0O 
JgfiS«Jjf4:g? t*lx, y 1 - hiHS 3 5&t>J!£i6lxig5 
U-yx b^rxy 4 0 2£®/£-T5 (20ICOVX7M 
IS) „ 

[0 2 5 0] ^nwy-v^l X 1 0 15 C 

m _2 <D K-XftX tXttAtS (i®SfXllS? 
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!«!»3)lAXS/3 0gO53F*«^AXS) „ 

[ 0251 ] *•«*§*, ->>j =>>m 

3 0a (C1I4, 1 X 1 O 20 c m _3 (Oi®g|ay 

-X • KM Vf®*£3 1 2, 3 2 2;4*®fiSc£ftSo — 

*, «®i-®iiroyy 3yi3o a nrt, uyx 

h-^xy 4 0 2-CSton-CV'fcgf|5^H-5:<D^i^!feSi 
fiftfil X 1 0 17 cm' 3 ®t7ty Kiij(3 1 1' , 3 
2 1' t*5 0 ^T^/M!g«c3 3 

ttixio 11 cm- 2 

10 So 

[ 0252 ] ^tD^irux, %s-mw.m<omwi®&mT 

FT 3 0' ?rMt5. Lri'SSttd, uyxh^xy4 
0 2£Bfci:-t-£o 
[0 2 5 3] fti:, 013 (d) 

SiClE®)0SSfflT FT 3 0' <OMf&m% tl-UDX.X, V- 
K®l®15, 2 5 2r tiSitdCgl 5 U-yx h^xy 4 0 3 
& Mj£-t5 (30SW-7X7MIS) „ 

[0 2 5 4]MV'T, y W (SB-SS®!!**^) 

£ 1 x l o 15 c m~ 2 C0 K— XSTM TyftAtS (4 0 

20 a 

?SD o 

[ 0255 ] Mifl-iSf®y-x - k 

H” '^W$, 11, 12, 21, 2211, ^M^igSrt 5 1 

X 1 0 20 cm _3 cOi^fi®y-X • KM7g«112, 

122, 212, 222, 1X10 

19 cm' 3 ro®#^y-X • KW>H*111, 12 

1, 2 11, 2 2 1 £/«CSo CO«II^L.-C, 

T F T 1 0 S.t/m-#m®<OiEi))0SSffl TFT 
2 0^®^t5. uyx K-^xy 4 o 3& 

30 iitio 

[02 56] {fot, U-yx h-^xy 4 0 l~403^r 
Mt5^®3®®^^yMXgi:, 4 0<o:F*®&a| 
Aisiaox, ryf^XvKyy^Mi^i 
^e^sjittujsso 

[0 2 5 7] X<mc, *fii|©77r-fyvKyy^I 

ffi. i 013 (b) y-h 

IH1 5, 2 5, 3 5, RXf±mmW.&4 5^j^-rs 
it, iiSy-7-KM7®illl, 12 1,2 
ii, 221 snKfiK-rsan7)ie@)g^— 

40 AXSSrfirV', ^®Xg«:SffiLtTI«iiS4 0c 
£rJ£l&LT®So t^oT, 

So 

[0 2 5 8] Mlw^jT'«, 013 (c) iCSH-m:, 

BX?SmSitO|Ei(j03&fflTFT3 0 ' ICJJ-V'X, y~Y 

fHS3 5(c^-f-sa!^Sr(g«®^i:-rsicfo3to 
T, LDDtilig-eii7i<, by- Yfflmt LX 

®So M1&&\3\Ztt$kLX vxyMlgStF 

; FM^^Axmcov'i“ ! ixl;oV''T'L l0-fo^7^v^ fip 
50 ^t¥Jl5W®iit^aicJt^L-C-7'xy^xSS.r/^!H) 




(33) 



- 17 2 18 3 



63 64 

2 0i“O'Kei»\ > y-hiil5> 2 5, 3 5, 4 

SBOTFTWm^W^tt^ffiUi-rS^W^S. 1, 12 1, 2 11, 2 2 1 S:Jgfife-r5^ro{Sfl|ftJg— 

10 2 5 9] i4ig5&0'S6lc^'t, 5 L -ir^M' K-T' v\ CcDXS^rSfflU-C, T 



xm£ tcadj , isssm i mnm^mvomxxuz jm'jmnsM o c&m&-rzv>-?ibtit£' 
tn - j , kxm * tn ns ^ r - feoxt x\,\ 

+ j , iS®®fgx#®®««^§Ax*a£ rp + j , jf [ 0260 ] 




V'-ftlOXg 



[0 2 6 1 ] 
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10 2 6 2] mm m 7 ] @i4it 

[0 2 6 3] ii4 tciH'T, *m<nm£kmBms.<om 
4 - 7 -? by^aisi-m, m- 
fsscsifflTFTio, %s-mnm<nmmia]&mT 

F T 2 0 , RtfSgX^SM<7>lE®J03gfflT F T 3 0 (4, 
V'-flxt LDD^itSrW U, I'tnfflTFTI^l't 
t>, 3. 2 3, 3 3(4, 

-(tycjcotfr^ K— XUT&-5&, ^ft£%oM!£ 

Am ixio 17 c 

[0 2 6 4] *#JX»4, 0<7)TJHRJ®feSU 

od (m-<r>mm% n) (4, m-mwm<nmmmTFT 1 30 
0, RXfWi— jgmMroiBSjlHlSSfflTFT 2 0 <D^mS.'J 

— 7s • KL-'-Y 112, 122, 212, 2 2 2 i 

m^B^Htc^F^M^ 1 x 1 o 20 cm' 3 ©IilS 

m-mm.wmmxmz 0 
[0 2 6 5] mmtemm<oT ? 7 4 7 -? h ]) 

(4, mjLt££J.T<Dfrmz£<9mmtii&Z' 

[0 2 6 6] Sf, [g]l 5 (a) KfeftStS 

2©I®Kg«©v'!)=>ll0a, 2 0 a, 3 0 a, 

4 0 a £Bl£Ltc'& (v'lJnyli^xg) , 7~ h*6 
iHl 4, 2 4, 3 4. Rrjffim&m4 4&B&-fZ 40 

(.7- h mmmB&xm . 

[0 2 6 7] &I4, m 1 x 1 0 12 c m' 2 ro K-Xit'4? 
ar^iAA/X^X^A' K— X&rfT&i/' (7-y^/u b'—7X 

m/ imu^^mKxm.) „ 

[ 0268 ] & 14 , ii5 (b) mxmm 

®coiBSiJ0S§fflTFT 3 0cDBj£m%c&m? i#lr, & 
\zBf&7Z>7— hH® l 5, 2 5 
i;S) t^x h-?x? 5 o i ( ii ebcd-tt. 
?Bi$xm) „ 



[0 2 6 9] ^V'-C, V '-47^'y (Sg-gm® 

&m 1 x 1 o 15 c m - 2 <o k 
-XifYtvttA -fZ> (2®S©^ii36^#AXm/i® 
SSf-fSI^Mfe§AXS) „ 

[ 0270 ] =i>m 

10 a, 2 0a d(*J, y W 

(4, fIl^SgLtW«S^*ll X 1 0 20 cm- 3 
(OMftkfgy — X • KWi-'g glgcl 12, 12 2, 2 1 
2 , 2 2 2 i/i6„ xi&mmmxmmm<r>->'j =>'^m 4 

0 a X 1 0 20 cm 

-3 <7)i^SS^-^m§!»T®(»Jm®S(i4 0di/i5 a L 
Ti'St&l;:, U-y^h-r^^SOl^KitSo 
[ 0271 ] & 14 , m i 5 ( c ) x- hm 

® 1 5 , 2 5, 3 5, 4 5 (fgXtO® 

fisgio (^- ng^i© „ :©ici 

x, T®<0'jmsa!4 o d t±mmmm^4 5 
M4 4^^LX^f[6]-rS(%^fi4 0$rJgfigi-5„ 

[0 2 7 2] &(C, %$— #m®<7)iffi^fflTFT 1 0, 

— mmM<nmsh\E&mT f t 2 0 , o<o 

1/v 5 ^ 5 0 2Srfs)ct5 (20 

BC0-?x?Bi£XM) „ 

[0 2 7 3] S^t'T, tf?n 1 X 1 0 13 c m 

-2(0 K-XfiX-Y 4>ttAt5 ( 3 0 S ©»®AI 
a/(£iSJ£JgX#m^i^#AX:g) „ 

[ 0274 ] i&mi%mxmmm<v ->v = 

3 0a ld(4, 7— h®®3 5I^LTeeS-g-«llC^M 

mwtmAm 1 . 1 x 1 o 18 c m~ 3 iDi&mmmxmmm<o 

V-X • b'l"( >mi$3 1 . 3 2 A‘'Bl$£tlZ> a 
mmA£tlA£A'^tz&ftAi7x*^W3 3 
L7)^®(4, Y-?yy 5 0 2 £rBfc*f-5„ 

[0 2 7 5] ft 14, El 1 5 ( d ) I47j*-f*£t4, SrSl 

t f t 3 o <nBf&m®&?g ? u- >*x b -? 

X*503 &Bj$-fS (3 @B»-7^^MIS) „ 
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l 0 2 7 6 ] y Wty^lX 1 0 13 cm‘ 2 

<D K-XfiXM (400 

/{£#SlfS-#®®***8>j£AX;B) .. 

[ 0277 ] -tong*, ;g®^y — x • k i— r i 

12, 122, 212, 2 2 2le&£;HfclS®®fSX’IJ 

m§J(73->y rOHgl 0 a, 2 0 a (CIS, 7- 

5, 2 5 (CSt 9X 

1 0 18 cm' 3 ©fiSiy-^ • K^2««2 1 1, 2 

f+^HI#2 3, 3 3t/i5. XCD^HCLT, S5— ^ 
^(OlB^fflTFT 1 0, 3MlM<X>SES!j0SS 

fflTFT2 0Wt5. L^SmiC, u-^xh^xy 
5 0 3^^*t-5o 

[0 2 7 8] ft 1C, 015 ( e ) |C^-f#(C, 
^OHfUfflTFT 1 0, ^-^m^cOlESb03SfflTFT 

2 0, 0O®^($5:I) i£?le, ■**— 

hmi$3 5 £j£*fe|g? u-yx h^xy 5 0 4 

•5 (4 0gco-^xy®fig;xM) o cce, u-yx h^x 
y 5 0 4 hm®3 5<£>*g|5i<X>SgSf»±, 

0. 5 it nr — 2 (i ra8flj}>i| LXS5, 

[0 2 7 9] ffil'T, n X 1 0 15 cm 

' 2 ® K-XSX'f SXttAtS ( 500(0 AX 

a/i«ii8SSr#Il^»#AIS) . 

[0 2 8 0] [SffigglxaiimMwy— x • K 

t"f >®St 3 1,32 ICIS^M^I^Si); 1 X 1 0 20 c m 
_3 <oKi®®y— X • K u-r 3 1 2, 3 2 2 

sti5„ x&mjgm=.mm.m<Dy-x • KK>«i3 

1, 3 2 <DF*1, 1/>>X h-7X^ 5 0 4X , Sb)l'a'tS 

1 . 1 X 1 0 18 c m~ 3 cOi& 

ffiSy— X • KU'-f (311, 3 2 1 i: &•£>„ 

[0 2 8 1] C^ICLT, ^X^H®dSgStl0gSfflT 
FT3 0 4;®^t5. L^-S^IC, ^Xt-vX)-5 0 



4 6o 

[0 2 8 2] £11$, 0 1 4 (C^r-f^lC, Jg|S]iE&&lg4 £ 
flMXfclg, ®tt-fb<7)^coT=— /w^rtfv\ L/0'5^ 
ic, y h*-/w^j®fi)cLx:y-x • 

16, 17, 26, 27, 36, 37 Sr^-TSLlS, U 
-yx p-exy 5 0 1 ~ 5 0 4 ^r)®^i'5^<X>4 0cO-7X 
y^X^i:, 5 0(D^F^#AXSlcSo-C, T^r 
X^t-yy' x$*£ l «<0¥tttt%B«rM%tU3 155. 

[0 2 8 3] cco^ic, h y 

10 i < c®iit^xis, @15 (b) ic^ufcltie, y- 
b®£l5, 2 5, 3 5, SO'±ifllii4 5 4Mt 
sittrie, x • KKxiiSii 1 2 , 122 , 

212 , 222 

^AXm^frV', C<OXaSrSfflLTT®ffl'JmHSi5 4 0 
d&M&LxmZo t£of, «63fe<X)SUit*ffilcM:« L 
T, ^xyj®^XS(O^cS.XF^ii56%l#AXa<X>m^l0 

-e-ftSfc, xy^v'^jtx^©: 

ICioXTFTttfS^ ((*MI40) ZMf&LK 
20 [0 2 8 4] ffi*7|ciH'-C, f + ^^K-yiSS' 

rc/Dj , 1S«1£SI— ^IST^iAIS^r TN 
■ j , &mmns-mnm*tmmx3:u$: rN + j , is 

rp-j, niitsjgx 

xssr rp + j , y- ni®^xg 

* tgj T-B&LTxmMff&^-r^ie, y-hm®i 
5 , 25 , 35 , Rtf±mmm&4 
MM&y — x • K^^y^aisEi 12 , 122 , 212 , 

2 2 2%Mf$.-fz>%,(Dmmmm— mnm.*t&vomAxm 
SrffV', CcoxS^rgfflLX, TJSlBJSliSP 4 0 d £)g 
f&-t5<X>-C*3b*ltS, V'-fftOXll®J^T**o-C'b«£<'\> 
[0 2 8 5] 
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[0 2 8 6] [3&S60IJ8] h V 

stsvmig icoi'T&mmm 7 tmc<mi 4 l 
- ctMi-*-*. 

[0 2 8 7] mi 4td£H'-C, by 

1 43 y r-ts„ 

[0 2 8 8] Sf, 016 ( a ) i f&jgt&K 

2®i®l;|#Ov'!)3>110a, 2 0a, 30 a, 

4 0a $r*/SLfc& (v-!/ =yifSXS) , V- \*m 40 

8«1 4, 2 4, 3 4, SOtilM4 4 Sr^fig-fS 

cy- . 

[0 2 8 9] &U:, 1 X 1 0 12 c m _2 cO K— Xft-C# 

BW4-7 * 

K-XSrff* 5 

g/mifflTOWAxs) . 

[0 2 9 0] jsfejw, mi 6 (b) id^Hitsic:, 
uwgggimssfflTFT 3 m. 

I :ifiKtsy- h®Si 5, 2 5 

h^X;7 6 0 1 &BrfL-tZ> (10@«?7 



i7 ffjfigxm) , 

[o2 9iiiv't, m*-t£ yw^ (j&-a?m^ 

aiX10 15 c nT 2 <7> K- 

xs-e^tvaAts (2ius<D^ifie%iigtAi^/iisii 

[0 2 9 2] -tCDfSJd, 

10 a, 2 0a©a ]) W 

(4, 1 X 1 O 20 cm -3 

Wiftjgsy— X • 1 12, 12 2, 2 1 

2, 2 2 2 tnc^„ 3S(£g^X^m®<0'>y a>K4 
oat, 1 x 1 o 2 ° c 

nT 3 «B5|t®ffS— 4 0 d t*5. 
LA'S®!-, UiAx h^xy 6 0 1 &|SfcSi-*„ 
[ 0293 ] &k, m i 6 ( c ) (r^-r^ic;, y- b® 
11 5, 2 5, 3 5, &tf±JH«WSa4 5 SrJlMf 5 

(y-h*Wfcftra) . erotic: br«^*4 0 £r 
[ 0294 ] &(£, f t 10 , s 

— jgmMWIEKilllSgffl T F T 2 0 , 40© 

50 KxX h-rx^ 6 0 2£M)$i-5 ( 2 El 
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s o 

[0 2 9 5] MV' T, 1 0 13 c m 

" 2 W K-Xft-cM ( 3 [Hi @ 

[ 0296 ] ^wigjfL =>vai 

3 0a (£(4, V- h®® 3 5 IX*f L-C S eS-a-^ld^FM 
3 . 1 x 1 0 18 c m- 3 <ni&mmm~mm.m<v 
y— y • KWVI«3 1> 3 2t)WJ8,£ti?>„ 
mmA£tit£fi'-3tci$frfcif--Y*;umw3 3tt£z> 0 
Ld'Stgt::, Uv*^ 6 0 2 $r|SS;itl)„ 

[0 2 9 7] »!:> 016 (d) y-yy h 

, ywm»ixio 13 c 
m'2©K-Xff^tvaAt5 Udgro^MfealftA 
IS/«Sl-#ISFSfi«i#AIg) . 

[0 2 9 8] -^<75^, iSi&Ky-y • KWyffliStl 
12, 1 2 2, 2 1 2, 2 2 

iiOv'D^yllOa, 20al;ll, y-HSl 

5 , 2 5 km l-c a 0 . 9x 

1 0 18 cm _3 O«ly-^ • KM>g«l 1 1, 1 

2 1, 2 11, 2 2 1 UA$ 
iX*a'o;fcaJ#a s ^T*7M®i£2 3, 3 3 t/£S„ iO 
8114 LT, fg— f§S«iS$iTFT 1 0&t*Sff— 3MI 
SfrogEKiigggfflT F T 2 0 S:^-t-€, 0 

[0 2 9 9] c;-c, ]£2tffiglx ^®Mray-y • h*i/ 
^>®«3 1, 32|4*>, !)WtyiilX10 13 cm 

- 2 © K-xtt-y tyttASHSiA 

ll©y-^ • KW ygiis£3 1, 3 2<737Fij36!fe«S 
(4, $)3. 1X1 0 18 cm _3 T'W€)o ftot, 

X#®M<»y-y- KL"f yfgiSle 3 1 , 3 2(4, sUSfift 
KTydryy— ixio 18 cm -3 
|w®S«ft-f-'57c;(t-C# t) , ^m®(4S«5 L/4V\ 
[ 0300 ] ftic, hi i 6 ( e ) ic^-r^ir, m— mm 
T F T 1 0 , £5— ^®SiroSES()Ie]S§ffl TFT 

2 0 , 'f- 

hii3 5 £j£*!>|;i£g5 u-yy h-^y y 6 0 3 

5 (3HIg©v4i7Mlg) „ 

[0 3 0 1] MV'T, <SnW4^S!ll X 1 0 15 cm 
~ 2 <7> K-XfitM 5f-yttAX6 ( 5 @ @ <OTFMfe#AI 

[ 0302 ] -e«M, ®i 8 ®^xi©m§ic>y-y • k 

y-l' ym®, 3 1,32 14(4^^®®^ 1 X 1 0 20 c m 
_3 coi®it®y-y ■ KU'-'i'yfP^ 3 12,32 2tm^t 

sns. xisits^x^m®<»y-y • Ky^y®*^ 

1, 3 2 cdf 8, uyy h-^y y 6 0 3T'Sfc>4i-CV'fcSB 

54(4-Er(D4 47FM^S®^^ 2 . ixi0 18 cm' 3 ©ifi 

iSy-^- KWyffl«3l 1 , 32lt45, 

[ 0303 ] c<7)(t(-u-c, m~mmm<nmW)\E}&mT 

FT3 0$’Mt'5, Lrt'5m(4, U-yyh-^yy6 0 

3 5 0 

[0 3 0 4] J£AP$, d 1 4 (4^8114, ®P H m®flM4 £ 
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ffitt'ftcO^(75T--7W^=fTV', Lri'5^ 
14 , ny^y F*-/v?:»^Lty-y • K^yfi 
16, 17, 26, 27, 36, 37 &®/5£-t-ft(4, U 

yy h-ryy 6 o i~6 o 3 &«t5^®3@©-7y 
yMXSi, 5 0<7>7FMfe^AxmixJ:^T, ry? 
y y'-v h y y yi® 1 

[ 0305 ] 4«8ii4, coryxyy'-^ h y yy$ 

tS 1 <0®iit^feT*(4, @16 (b) (c^L7b#(4, y- 

niii5, 25 , 3 5, Rtf±mmmm4 5£Mf&x 
10 ilSg7-4 ■ KMy®«il 1 2, 12 2, 

2 1 2, 2 2 2&jgj£-f 5&<75i6&2@ffi!S— 
#AXm^ffV\ X<7)Xa^®fflLTT®ffl'Jm®Sl5 4 0 
d&JBffclyCg*. «oX, L 

t, ^yy^flgxaroics.Tj'TFiise^^Axmw^c^M^ 

[ 0306 ] ®®ay-y • KKy «« i l 

1, 121, 211, 221 ^r^-r2>^(75XST*(4, 

^yy &®j5g-ar-fi4, y wtywffix^ffp. •£*, 

Sfc, 3 0co-^y y^flgxai 5 0co7FM^SAxat-4: 

20 ot, #TFT25,t»'{*MSfl:4 O'SrMit't-'S^ta^ 

£. 

[ 0307 ] 7 <b ism y- k m,m 15,2 

5, 3 5, &.t>*_u§fflij®{® 4 5^fiKX-5filr, i^j®g 

y— y • K L-"f yflS:® 1 12 , 122 , 212 , 222 
V', ;©Ig?:IfSLT, T®{l'J®®Si5 4 0 d 

zcox'&ntf, ^7(^xv'-fnwxgj®(ft?fcoT'b 

4V\ 

[ 0308 ] [|£6fe#]9] #0*]oxyyy y-r h y yy 

30 g*£<7)lti£l4oV'-tf4, 3£6fi#j7 £|B]IX d 1 4£#Jg 

L.-cmw-rso *#j«4ms(4, usstaj 8 <b nm mm 
m 7 14^.5 snig^fe^it it? y y mi&xMtf 1 
v\sicfoi3, zin^m Btstfe-D-c 

^rs. 

[0 3 0 9] i-f , d 1 7 ( a ) (4^X8114, S&B&tS 
2©SII:,l®©yy3Xl|l0a, 2 0a, 3 0a, 

4 o a&m/$Lfzm (~> y => '-'BMBi&xm) , y-hte 

tin, 2 4, 3 4, &tmmiiii4 4^^-t-e 

(y- h*6®K®fi£X^ ) 

40 ftC, »lX1012cm-2©K-XiX?#BWt 

y (mxmmm*!®&. i/ix®isfm«d 

■t?, k— yxs/i 

@g©m«iiAIS) o 

[0310] @17 ( b ) ^X^l® 

MrolgffiidSgfflTFT 3 0(DMl&mi&Z®0 ® 

(r^xsy- h®® 15,25 

(-S5 y-yy F-yy y 7 o i 4r dmaiTj-ry 

y«ig) o 

[0311] MV'-C, Wy(4, y 
50 &aixi0 15 c m -2 C0 K 
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-XS-e^tyftAt5 (2 0@c75?FM^AXm/fS 

[ 0312 ] -tdjgm, 

10a, 20adrt, y w 

14, 1 X 1 0 20 C m -3 

V^jgcl 1 2, 12 2, 21 

2, 222 tfcs. xfiilSI-fllro-y y => >14 

0 a t, *«ffi^KeLr3F«M»»®^jftl X 1 0 20 c 
m~ 3 dH®;g?f?-#i;l)dTJIfliJ®®3U 0di<t5„ 

[0313] &|X, @17 ( c ) y- Ml; 

il 5. 2 5, 3 5, JUAhJIftttffiaB 4 5 SrJgfiKf 6 
(y- HIMI© o ;rofi:LTfiM$§t4 05: 

2>o 

[0314] &IX, p SOIEStilHlSSffl T F T 3 0 <DBl& 

mmzm? yy* 7 0 2 (2iaigd 

-^y^ricxg) „ 

[0 3 15] llV't, yy-ftyJr|!l3X10 13 cm' 2 
OK-XfitytXttAt5 (3[US«^ji3E!g5#AXa 
/ffiSSS-iil^MfeiAXg) „ 

[0 3 16] aiiiisy-y • KMyf*i 

12, 122, 212, 2 2 

msicoyy nyii 0 a , 20 aim, y*— h®fii 

5, 2 5 ic:>rtLTgeS'g-Wic^M^ii®S^ 2 . 9 x 

1 0 18 cm _3 d(g®Jgy-y • KKxiii 1 1 , 1 

2 1, 2 11, 2 2 li>mi$.£hZ a UiTM%^iA$ 
;H*ri'ofc®#;i3^^HJp£2 3, 3 3 i; ft -So Xd 

«ic: mx, $g-mm$i<nwmmTFT 1 ost/is— 

McogESilHlSSffl T F T 2 o £J£/£X5o 
[0 3 17] &IX, @17 (d) |X^-f-«|X, i^yx h 
vx^7 0 2»iu 

# a y-f y-y£r#J 1 X 1 0 13 c m _2 d K— 

XfxytXffiAtS (4®@07F^e^AXa/'[g;® 
glX§lI=F^#AXg) . 

[ 0318 ] -ed*^, fissxfis©yy = y®i 

3 0 a ICIJ, ff— f-®(S3 5|M^LXgeS-a-WlM^iN6 
Vom&fcHto l. 1 X 1 0 18 C m -3 ro®jg,!gp§!Mi&3 

I . 3 2t>mi&£tiz> 0 

3 3t*5„ 

[0319] XXX, MS — T F T 1 OR 
V*m— mm$><OgZSbB88fBT FT 2 OdffiiJIX^, #ezy 
1 x 1 0 13 c m~ 2 <r> K-Xft-yty &A$ft 

5 t) j , ^®tssy- * • K i'"!' yfgisSc 1 1 1 , 12 

1 , 2 11, 2 2 1 (D^MVomign, m 2 . 9 X 1 0 18 

Cffi%5. «£oX, (g®gy-y • 

II, 12 1, 211, 2 2 1 14, UglftlX KX— 

1 . 9 X 1 0 18 c m _3 |r'[g;®^Mr SSilt 

x*jfry, #ms«RteL*v > 0 xffimis K-y • 
y fos$< 112, 122, 212, 2 2 2 1 



tasg-c-ts. 

[0 3 2 0] &|X, @17 (e) IX^-fAHX, |g-3J® 

scosi^fflTFT 1 o<dmi$?$W' 

SSfflTFT 2 0<DBf&mW. RVH%ft®3;4 O&m? i 
#i-, y 1 — bn® 3 5 ^rJEdixs? y-yy f--vyy 7 0 
3&Bi&irZ> (3EHd-^y yjgfi£x:fi) „ 

[0 3 2 1] ij^V'X, ^ny^X-ySr,^J 1 X 1 0 15 cm 
-2d K-XSX-T tXftAtS (501 ©^MfeiAI 

«/i##ft*x**§e;F***j#Axs) . 

10 [ 0322 ] issixiia®y-7 • k 

M-y >m*& 3 1,32 |X»4, 1 X 1 0 20 c 

m' 3 ©ilggy-X • 1 2, 3 2 2^)3® 

xi&mmMsr.mmmK >y-y • kwx«* $ 

3 1, 3 2©rt, yv=y 7 0 3X^*5ixXV'/c 

£B#I4, -5rdSS^M^iSS^2. 1 x 1 0 18 cm -3 
d(gj@®y— y • KH' y®lSE3 1 1 , 3 2 1 £ 

[0 3 2 3] XroSMLT, BX^iiSWlEiljIelSSfflT 
FT3 0$r«t5. L^smix, yyxh-7xy7 0 
3 

20 [0 3 2 4] », El 1 4 (XTjXfillX, 1M14^ 

ffitt[t;©^®7- — yy^rffV', L;6'3^ 

I-, =>yyy h*-^MLty-x • KHvifi 
16, 17, 26, 27, 36, 37 y 

yy h-^yy 7 0 i~7 0 3^t5l©3@©-7x 
yMigt, siwFMfeiAlSlcioT, ryy 
-fXvt-yyySgi 

[ 0325 ] xd^itx, wicryfyXv h y yy£ 

tgid®Jit^fexi4, 01 7 (b) ir^Mfc^ix,-^- 
h®£1 5, 2 5, 3 5, M±l«il4 5S:®^t 
30 6SfJK, S5S)ty-y • KWy«l 12 , 12 2, 

2 1 2, 2 2 2Sr^-T5^dii5@^-#i;M^fe 
#AXaSrm\ C©ISS:SILTTIlHiS[84 0 
d&B&LXmZo tot, ^fcdMifeTj&lxltifeL 
X, ^x?B&xmn%(Rri?Fj&®m‘AX&<nmzMt> 

[0 3 2 6] U't, figsy-X' Kyxy®«3i 
1, 3 2 1 £JgfiEX3&dXmXI4, 

|x, j|?b y-f ^yd^EA^rfr ?„ -^rixSfc, 3@©vyy 
5|5]d^ij3e!fe!^AXglxj;oX, #TFTi 
40 t/^gS4 0Sr©itX5V^W*5, 

[0 3 2 7] 7 i |5]]t, y*— h®® 15,2 

5 , 35 , &.TxunsiijmfiE4 5^*^-r5Bfrix, sms 
y— y • Ky^y^s^i 12 , 122 , 212 , 222 

v\ ;©ig^sffl lx, T®wm®sn4 o a &M)$,-r 

SdXfeixtf, ^7|X^-f5'-fn<7)XgJ ffi^X&oXl, 
J:v\ 

[0 3 2 8] [3£S£M 10] 13 1 8 14, 

^Slx£<-l4 5Sgilj|fi]ggrt^§idryy^y-7 b y yyi 
50 «d«)t^^wix^x8>fffiiax*^r5o 




(39) 
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[0 3 2 9] Ei i 8 

Sb0&rt«Ei>ro ry^yyv hj yy$Mi -m, $s— 
|llIWB$fflTFT 1 0 , ^mMtOgESftlHl^ 

fflTFT20(J, LDDltitlC/io-C®5„ XfUcatL 
T, ^“^mS[(0|gSb[Hl8§fflTFT 3 O' »i, ;ty-fcs/ 

by- hmatr^LxBi. 

[0 3 3 0] *{&]-?«:, »tf§S4 0 2 ©TJHI(l®ffigB 
4 0 d 14, m- ^m®WigS)Ie]^TFT 2 0, &.tAg5 
-fllwilfflTFTi ocHfgy-^ • ki^4> 

®*1 1 2, 1 2 2, 2 1 2, 2 2 2 kmmMl££Htc 10 

^WfrWiW.1t 1 X 1 0 20 c 

[0 3 3 1] ftMUXeUitrory xy yV b V y ygtgl 
)4, JeiT<o*i!fetrj;t)®!itttlD5-5 0 
[0 3 3 2] s-f, 019 (a) jf&fiKffi 

2 n ygg 1 o a , 2 0 a, 3 0 a, 

4 0 a £r®/&L.fcm (->y => yflU^Xg) , V- Mfe 
8®1 4, 2 4, 3 4, Xtm®fl£fflS4 4$r?Bfifci-* 

(</- 0 

[0 3 3 3] Lfr>3®|c:, lX10 12 cm' 2 OK-Xi 20 
T*^n K— y*fT*9 

(y-r*^ K-Xlg/ 101 <n^mom Alg) . 

[ 0 3 3 4 ] Scld, la 1 9 (b) SS“»m 

§>X)Ig8tl03gfflTFT 3 O' t*lc, 

®-ilS©IifflTFT 1 0St>’M— ^^®<7)|gStF0 
8§fflTFT2 0(0^- F®gl 5, 2 5 CO&l£?fem& 
ZtStblzm? h-rx? 8 0 1 (101 

[0 3 3 5] MV'T, SS-iWeglJFffilfc, W 

3 r$J 1 x l o 15 C m _2 co K-Xit-X sMyttAX €> 30 

(201 <OX^fe#AX]g/iS;«®!l— 

All) „ 

[0 3 36] *r<D&M. '>'J =>'^m 10a, 20a® 

rt, yw^-^asfr*>i&iJxfc««««ss!iSRteu-c 

1 x i o 20 c x • Ku 

-f >01^1 12, 122, 2 1 1, 221 bteh „ J£y 
y = y^4 o a i x 

1 O 20 cm _3 Wiii®gm-^®§l(DT®«m®Sl54 0 d 
iXfS,, L7b'Stg|::, U-/^|>-rxy8 0 lSriit 
5 0 

[ 0337 ] 019 ( c ) y-bm 

^aii4, 24 , 3 4<Dm&iz k— XK- yy ^y^y 
FWcfif/O^&Sy'— F 1 !;® 1 5, 2 5, 3 5£r)£ 
/&X-5 (y- bmmmi&x.m „ MM4 4 

coS®|c:| 2, -UHiimiSglU 5 SrJg/fcXS. X®±ffli| 

®[SS1S4 5I2, g|5-efeo-Ct> J;v\ C 

ro^lCLT, TJBfcl«ffi&IU 0 c £JUiflMB4S*ll4 5 t 
4 LX#0X51Mf&S4 0 &&l$i- 
5o 

[0 3 3 8] & 1C, ^Xa»mMcOSg®)0S§ffl T F T 3 0 
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il^-yx hv^y8 0 2<S:Mt5 (20gco^-* 
y«ii) . 

[0 3 3 9] yyXt>?rlXl0 13 cm 

-2®K-XttytyttAt5 
feiiAii/ 3 ia a ®^MfeiAii) 0 
[ 0340 ] *<Di b*, igj&sy-y • Ku~f yfflfci 
1 2, 1 2 2, 2 1 2, 2 2 2fcj»41ifcfiaiaKS-# 
!S®->y3y|i2 0a, 3 0 a |C«, y-Mii 
5, 2 5lr«-U-ClBS'g-«Jlc:^il3e^l®®yi5^)0. 9 X 
1 0 18 c m- 3 COi&Mfgy — y • K l"{ >W$. Ill, 

121, 2 11, 22 liW$ll5. faT^VmtmX 

£ftt£fr<3tc%lfr7$zy-r^Jl'i%t&2 3, 3 3 t(t5 0 - 

<7)hiclt, m— &m.%!<ommfBTFT 1 ottr/m— m 
mi!<X)|E®!)08SfflTFT2 0£Btic-fZ o 
[0 3 4 1] iSklr, 019 ( d ) ir^-TUK, m — #s 

t f t i o , m— mmm^mshisssmTFT 
20 , &.imf#^s4 ir&ci, y— 

FfMg3 5 SrJXJbiCjg? yyy 8 0 3&BrfZ-t 

5 (30i®-7^yr^ig) o 

[0 3 4 2] X, CD^figT', X a y-f ;j-y £ 1 X 1 0 15 c 

m' 2 ® K-xtxy t>ttAts (RmsuxgimsxF 

All/ 4 0 @ ®TMftiAIl) Q 
[ 0343 ] *<oj ]6»£SSx3MS®<oyy ayes 
3 0a (r»s, 'Ffft|fe&{£;iS 1 X 1 0 2 0 c m- 3C0i^ 
S^-y • F' l^T XU® 3 1 2, 3 2 
— ;£, {&@®3lx#^J§!royy 3yjH3 o a rort, uy 
8 o 3-c*Sfc>m:v'Xc§i55)-tt, 

1 X 1 0 17 c m _3 03j-y -fe 3 / FffiUK 3 1 
1 ' , 321' ^i*y^/MMigs3 314, 

1X10 17 c 

[ 0344 ] xouml-c, 

FT 3 o' &Bi$-rz>o y^iYyy8 

0 3Sr^*-T2>„ 

[0 34 5] ®ot, yy^ F-vy y 8 0 1 ~8 0 3 Sr 
Bi&-fZ>% l <D3\s}<n^x?Bf8.X.m.k. 40£D^^fi!l)# 

Aigciot. ry^yy-7 f y yys®i SrSiigta 

iKSo 

[0 3 4 6] :®ii;, «i®7^f^x-7 Fy yys 
40 m i 019 (b) ir^i-^tc:, y*-F 
111 5, 2 5, 3 5, &U(±JB««ffi4 5 Sr^t-5 
#!(-, iS®®y — y • KMX®lSl 1 2, 12 2, 2 

1 2 , 2 2 

AXSSrfTV', XcoxmSrilfflL-C, T®1'J®SS15 4 0 
d Sr?i^figLX®e o ®oX L 

T, -^y y ®/^xmro»S.t>'X^#Axa(75|S:^i^ b 

[0 3 4 7] 019 (c) 

%—wm.M(DmmfE3&K}T f t 3 o' ihsh^-c, y— f 

50 fg3 5 CD»S5 ■ f- 5 Sfl5^&{gSSM3lc t ^ 5 IH h 




(40) 
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fco T, LDDtf?i£Xtl&<, Fr/- Ffiliti: 

Ltg5„ C<7>&, HJS^)3tClt®'U-C, 
S&U'^fe^AXScov'-fntrov'-C’b i|s]-fo/>/f 

o'^M^Axacoi'-rntcov'T'b 2 iE]-fo/>^v\ 

IEKl0Sg$lS<£>T F 
£„ 

[0 3 4 8] ffi^8lc:;6H'-r, F'-XXMSr 

rc/Dj , i£«a*— ^mn^ite^^Axssf tn- io 
j , ifi®sm-#m§?^^e®i^Axssr rN + j , m 
m&m—mmm*iimmAxm$: rp + j , <y-Fi®*E 

MAXIMS; TGj X'B&L/£^e>xm)ifi^Sr^i-«IC. </ 
-h«Bl 5, 2 5, 3 5, RtAUi®J1i;*S4 5 Sr®/& 

-rsMici, mm&y-x • i 12,12 

2 , 212 , 2 2 

fcfi^j&AXg&frV', rmig&iffiLt, TSfflim® 

S54 0 d Sr^-TScDXfclUl, V'Tixroxaiilg^Xfo 
oTtik', 
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[0350] immm 11] si 2 0 i^-r^i-, &m<n 
im ^x^sswiekjih] 

MTFT30, #®^C0IE8tl®S§fflT FT 2 0, 
R.U*m- illwraiTFT 1 0(4, l/'-f*l'LLDD 

[0351] xWror^f-rT’-v f y ?*mm 1 x 
n. «MS4 o<z>TJi{»j®>g$n4 0 e (m— comm 

$ii) n, m-&mm<vms)]iBi$&mTFT 3 ovi&mmy 

KMy®t3 1l, 3l2iWM$nfc^ 
msmmAi 1 x 1 0 19 c 

[0 3 5 2] *mt£mm<nT*7<r7'T F 
n, «iif, giTco^-feici yss)ttajfe5„ 

[0 3 5 3] S-r, 021 (a) feSStS 

2©«|;,lt©'>y3>I10a, 2 0 a, 3 0 a, 
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4 0a £Mf$.Ltz'& O' V =• ismBtiUffl , y-Fiffe 
&J&14, 2 4, 3 4, RtJffiW.fcm4 4 SrJgfig-f 5 

(</- o 

[03 54] *fetd, *)lX10 12 c m _2 C0 F'— XgX# 

fT^ii/^X, F'— 5 F'— X 

xmx 1 0 s ®^^«i9ais) . 

[0 3 5 5] 2k*^:, 021 ( b ) 

Mcojg^fflTFT i orifps— i§n%i<r>mm\E}&mT f 

T 2 iCMlsy-l-S 

®3 5ro?&&^Srtorri>l£tolc:&5 t'-v'x F^^.^ 9 
0HrM15 (lleiewv^^^xa) . 

[0 3 5 6] j&V'X, Mltf, <$D>y Wlv (®X 
»*a*H*/*:i**g**®») »lX10 w cm 
~ 2 « F*-XfiXT t>ttAl 5 ( 2 (rn S W^M^SIAX 

[0 3 5 7] ^-C0*gj&, 'fSit®MX^mil(0'>y ri^lR 
3 0a (dll, 1 X 1 0 19 c rrT 3 ro®j®Jg 

^xastmswy-^. • F^"r>mm3 1, 3 2#^$ 
20 xffi®)g^x^msi«)'>y 3^14 0 a«, 

%>m& tm 1 x 1 0 19 c m 

«iJmH$B4 0 e bteZo L/4'3*g|C, Ui?xb^x?9 

0 1 &I&3H--5,, 

[03 5 8] 0:IH, 021 (c) X- Fffi 

i®l 4, 2 4, 3 4«^®|r, F'— X F'ix y => >•$>'> 
y f-w Kl(c^5*5y- him 5, 2 5, 3 5 Sr 
M15. [sl^FlC, imi4 4(7>^®|C»1, ±1*11 
fii$15 4 5 (^Xrom®$15) SrJfM-t-5 (X- FH®£i& 
XU) „ w<D_tJiffl!jmi®$i5 4 511, $fi 

30 ffccttik'. XO^IdLT, TJHW8ffi$|S4 Oei 

±®fflim®$n 45i &mn#m4 4 

tttt4o 

[ 0359 ] 0 : 1 -, m-mmmnmm'&'&mT f t 3 

0, S.lT(%^S4 O0M«SS) u-CAx F^*r7 
9 0 2Sr®fi)ci-5 (20@077^MXS) „ 

[0 3 6 0] ij^V'-C, y W^Sriftl X 1 ol 3 cm -2 
(O F'-XfiXT ^S-A-*-* ( 3 0 S O^FM^^AXS 
A(£ig/Slg-#m®TiFe^^Axm) „ 

[0 3 6 1] fiiSiX^lSfflv'y =»>§£ 

40 10 a, 2 0 a dll, 0*— F®®1 5, 2 5IXStUTg 

o . 9 x 1 0 18 c m- z <r>m g 
SM— • f* u-Y vffiufc 1 1 , 1 2 , 2 

1, 2 2 «SM$1X5. ®^Mfe^^A$nFl^ofc$i5 

3 , 2 3t/i5 0 U-v? 

^ F-^^^ 9 0 2 

[0 3 6 2] fled, 02 1 (d) S&-3MI 

^(oiij^ffiTFT 1 0 , m—mtgMnm&iiBi&mT f t 
20 , atFi*MS4 0 (Dm&tmtii&m? t#ic, -y- 

Fmi®3 5SrJEJ*fC^9 k-yx F^^.r7 9 0 3 StB^T 
5 (3[Hli7)-r^0*figXS) o 



50 





















































(41) 
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[0 3 6 3] ifftV'T, X 1 0 15 cm 

' 2 © (4[s]@c7)7Fi&fe#AX 

[0 3 6 4] i&migm-mmmn's-x • k 

3 1,32 |C»4, 1 X 1 0 20 c 

nr 3 coi§i®,!gy-y • Ky4y®«3 12,32 2 ^ 

• Ku4>a* 

3 1, 3 2(7)1*1, yyy 1 0 3fSbhtV'fc 

1 . lX10 18 cm -3 

©fissy-y • KKys«3 1 1 , 32 lifts,, 
[0 3 6 5] erotic Lt, mX^mSiWiEiljlHjSSfflT 
FT3 0 5rMt5„ Lft'£&U:, ^l-^^9 0 
3 Sr^ST-S, 

[0 3 6 6] ftlc, HI 2 1 ( e ) Ic^Witlc, SgX’H® 

^coSBSiiaSSfflTFT 3 0Sr?I5 t £ *>!£, y— b®|® 

15 , 2 5SrJX#t-$g? I^yy b-yyy 9 0 4SrH5lig-t' 
5 UtHJio^yyj^figxS) . 

[0 3 6 7] ]) 1 X 1 0 15 c m" 2 (0 

K-Xff'ftyftAtS (5lHl@©3FMWAie/ 
SS®JgB-^®§!iXM^4lAX*S) . 

[ 0368 ] -t raisin, • k 

^yssn, 12 , 21 , 221 x 14 , Tfwmmig. & 
1 x 1 o 20 cm _3 <7)iiii@®y-y • KKygiiii 
2 , 122 , 212 , 2 2 2«^5. xi&mmm 
— #®S!<73y— y • KU'^r'y^B^i 1 , 12 , 21 , 2 
2 ( 731 * 1 , u-yy 9 0 4x*^^tLXV'fcgp^fi, 

9X10 18 cm' 3 ©MI 

y — y • K U"< 111, 121, 211, 221 

i *< 60 

[0 3 6 9] TWHIICLT, I-itlOIiffiTFT 
1 ORt>'$i?-#®M<7)gESI)0Sg/8T F T 2 0 Sr^fig-T 

■si l^s^ic, uyy h-^y y 9 0 4 SriSfc5fe-T-5 0 

[0 3 7 0] m, 020 1C^T*IIIC, Jllg|&g*lg4 Sr 
JfMLfctfe, f£14jfc(T)&<7)T^-7PSrm\ U'5f 
ic, ^yyy F*-7wSr®^Lty-y • KH’yiS 

16, 17, 26, 27, 36, 37 IX, U 

yy h-^yy 9 o l ~9 0 4 SrJ£s£T3;k«0 4[Hl(73-^y 

yigfigx^t, 5[si<7)7F$e^AxmiiJ:or, ryy 
-f^hyyyStEl«?«^*ft:3SHS:®fitttl3l5S. 
[ 0371 ] X(73^ic, «©ry7y7v h y y y$ 
fi l coSSit^ffiXti, @21 (b) ix^LXcliKr, y— 

HS1 5, 2 5, 3 5,»aUJB«*«4 5«:®j*-*- 
Siffllc, ffi»®y-y - KKy®i3 l l, 3 2 1 Sr 

z vxmzmH lx, TJSflsmssu 4 0 e sr m& lt m 

£0 *£oT, LT, 7^y«i 

m<7>3£Zfet^)^#AX;il§<7)$cSr 1 ®-fo® 

S6T'W5o -tix&t, y^^KitxaiSIcJroT, TFT 

ir^SJft^- (»-lfSfi 4 0 ) Sr®figL/,£/Ds<b, 

*JX !>'IEil)[H]S§gIi(7)(g-T F TO^tCW^ttSrrfilXT-S^ 



[0 3 7 2] H*«ro*5S^8feH:, ^2^g^4lc^L 
7cHJS^]3(c:#,5®Jat^'?SfelcS5-V'T, fN' j X^t® 

t , r p - j -e^-m® 

SSSX^mSJFi&^AXSi: fcAixi&xfc^felctSS 

t 5 ©x, y-hmms, 25 , 35 , s.uujh®j® 

®4 5Sr^figT5S(Ilc, Mfy-y • 

ii, 321 

AxaSr m\ croxmSrgfflLT, TJUMWIiSB 4 0 
10 e SrJg/£-*-5<7>T&*itf, 6 OiiOWXSKBJ^Wrt, V' 

TtuDxmiSlrTSbo xtJri', 

[0373] immmi 2) hy y 

y$ts 1 sgjg^j 1 1 [zmzm'&xfetm c 

XS^rT®titL*^?>, ISX^mSrolESjlHJSSfflTFT 
3 0(73®®® y — y • KW yjjg*gt3 1 1 , 3 2lSr& 
4 0 cori§mmmgfi 4 0 e 4 <0 'ivs.mmt l&^ 

l-WSo 

[0 3 7 4] WhM2 OIT&H'T, «Mt4 0 (73 T® 
ffiijmffiSfi 4 o e it, jys#j 1 1 turn mxagm§!(73ie 
20 SI)lH]S§fflTFT 3 0(73ffi®®y-y • KMyf®3 1 
1, 3 2 l i:P]B#|c*fig$tifct,(73T-#€>^, TJUBJ® 

4SSI5 4 0 e 1 X I 0 19 c m -3 ^®® 

Xf5©(CJfL, MX#®®(7)iES)lHlSg 
fflTFT3o©«iy-y • Ku4 y®«3 ii, 3 

2 1 flTFM^®®^ 9 x 1 0 18 c m' 3 x-t5„ 

[ 0375 ] ©Tyr-fyvhyyy sis 1 t 

14, MX#®§i(73ggS!]|l]8Sffl T F T 3 0 , ^®S!(73 

ggSj®8SfflTFT 2 0, ^®M<73iii^fflTFT 1 0 
©1'flXb^, y-H®1 5, 2 5, 3 5 (DiSipHICjff 
30 LTy- him 4, 2 4, 3 4 LTttiWrTSSB 
y>lc-(g®)gy— y • FT4 y®llci 1 1 , 121 , 21 
1, 2 2 1, 3 1 1, 3 2 lSrdxSLDDflSjflC&o 
T®3„ 

[0 3 7 6] mmteffimnr y y w yv b y yysm 
14, «ajx(4WT(7)^fc(cJ: 5®}3ttb3t5-5 0 

itsh't, 

nvnmm. xtLTts. 

[0 3 7 7] Sf, HI 2 2 (a) IC^^IC, j&ft&K 
2(7)^®|C^^(73y !1 =1^1111 0 a, 2 0 a, 3 0 a, 

40 4 o a Srn^utm (y y => yasjgfigxs) , 

811 4, 2 4, 3 4, &.xmni*m4 4Sr^fig-t-5 

(y- bteasM^xa) o 

[0 3 7 8] iSfetd, 1 X 1 0 12 c m~ 2 <73 h*-XlX4? 
aW 3f-y (^X^®S7T^/^X^®§i :: Fii3E%i) Sr 

}TS>i*A,Ty-ir4^ K— TSt^t^ p (yT^7P K-7I 

m/llsl@(737FM^#AXa) . 

[0 3 7 9] 2>clc, @2 2 (b) (C^T^fC, Wi-mW. 

m<nmmmr ft i oR.xjw,—^mM(Dmmm^mTF 

T 2 0(73^fig^JtSrS5<!:#lc, 

50 ®c 0 lSS)jlE]gSfflTFT 3 0 < 73 y- h ®®3 5 eOJgfig^ 
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U'v'* h^Mioi & m$. 

T5 (1 o 

[0 3 8 0] iftv'X. fiajAhf. 4 (owty (Jgxigm 

%m l X 1 o 14 C m -2 © 

K-Xi-C'fst-vttA-t-S ( 2 @ i ©XM^lJAxa/ 
fiSSf 2iS®>FMMAIl) „ 

[0 3 8 i] i& 

3 0a ld|4. VoMlgtfm 1X10 19 c m~ 3 ©(g®Jg 

m~’&ms><vy—x • kkx®®3 i, 3 2^mj 
ix6„ = >m4 o a 14 . 

ixio 19 c 

«JS«8I5 4 0 e btez. l 

0 1 -5. 

[0 3 8 2] &ld. 022 (c) Id^Mild. y— hm 

ii5, 25 . 35 . Rv±mmnmi$4 5&Mi&-rz> 
(y- H®Mlg) . ^n^;tTK^gf4 0£ 

[0 3 8 3] &ld, »^fi4 0 ©H£fig®$c£*g 5 Uv 1 
y h-^y y 1 1 0 2 3rfl2j5gi-6 (2[§]S©^yy®figX 
m o 

[0 3 8 4] fEV'X. !)Wt^«ll)<10 13 cm' 2 

© K— Xfi-tM jj-y&A-fS ( 3 ISI @ ©^FM^AXH. 

[0 3 8 5] ^r©^m. 3X1 

10 a. 2 0 a |d(4. >f— Mgl 5. 2 5 ld*f LT g 

o . 9 x 1 0 18 c m ~ 3 ©®® 
#ma©y— y • Ky-ry®^i 1. 12. 2 
1, 2 2tf^fig£ix-5„ 

^^X^/H^ttgl 3. 2 3b?£Z> 0 
[ 0386 ] ;re. ^xi3 

1. 3 2 (dt). !)74t>illxi0 13 cm' 2 ©F- 
Xfi-c*-r^-v^A$Jx5^. (SS^X^mM©ix!) =1 
>13 1, 3 2 14. *) 1 x 1 0 19 c m" 3 X 

f5. lot, (S#SJBX#«S!©'>y =»V)K3 1. 3 
2t4. mnmzry±y'y-m^^mmam9 x 1 0 
18 cm' 3 C4l?fiSWl;t5i:, i*«S!r4R*gLfcV\, 

[0 3 8 7] L^S^Id. b^yy 1 1 0 2&I& 

*i*s. 

[0 3 8 8] ftld. 022 ( d ) Id^MSId. M— >Sm 

i©sifflTFT i o. m-mmsLnwmM&mT f t 

2 0. &!>*«*$!&«: 4 0©)£Eg®i££r$g5 t#|d. y- 
Fl(i3 5£l2;#|dS9 I^y l"^y y 110 3 &JI5fig 
•f-5 (3@@ ©^7^MX1) „ 

[0 3 8 9]gV't, tfn W^y&l&l X 1 0 15 cm 
-2© K-Xff4t>ttAt5 (4®g©^iisfi^AI 

[0 3 9 0] ^©^. fiMlrill©y-4 • K 
>®*£ 3 1. 3 2 Id (4, 1 X 1 0 20 c 

m _3 ©iij®)gy — y • K>-f>®®3 1 2. 3 2 2 
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3 1 . 3 2 ©F* 9 . l/v( 7 h- 7771103 fSl 5 htV' 
fcgi5^(4. -e©ti^wa^9x 1 0 13 c m~ 3 © 
i&Wk&y — y • KW y®i§g 3 1 1 . 32 lt<f 5 „ 
[ 0391 ] crosiax, S&x#m®©ifESij®Sg«T 
FT 3 0 ?rMt 5 o L^-S&ld. i i 

0 s^B^-rSo 

[0 3 9 2] &ld. (§122 ( e ) Id^Mild. 
S©fEI!)0Sgffl T F T 3 0 4 0 ©®J5g®i|£ 

SrSStlfcld. y-hmill 5 . 2 5 £j£ie>ld|g 5 Uv 5 
10 7 l 1 0 45;Mt5 (4[e]g©^y yjgfigX 

S) o 

[0 3 9 3] tl't, DWt^lXlO^cm' 2 © 
K-XttXtxaAtS (5@l©^!i#AXS/ 

[ 0394 ] ^-©^. #m®©y-y • k 

M>®)iii, 12 . 21 . 2 2ie(4. ^favummat 

1 X 1 o 20 cm~ 3 ©i®ii®gy-y • KHVffl*i l 

2. 1 2 2. 2 2 2. 2 2 2^fig$4l5o XteSSIB 
— ^®§J©y— y. • Kl"f VfBigc 11. 12. 2 1. 2 
20 2 ©Fl. h-ryy 1 1 0 4 T-Sfolxri'fc®^ 

14. -e©S4^MMS^«0. 9 X 1 0 18 c m _3 ©(£ 

igffiy— y • k y®fs£ 1 1 1 . 121 . 211 . 2 

2 1 t/iS„ 

[ 0395 ] e©]iidLT. 

1 0 (*SSi©fKill[I]Sgffl T F T 2 0 SrJgfig-t- 

5 „ Ld>St£td. Ui/yh? 77 ll 045 ;iit 5 o 
[0 3 9 6] em. i§]2o le^-r^ie. ®F B m^ii4 £ 
H 2 figL 7 e*&. fi&t£te©&©T=-/y&m\ 

Id. F*-^MLty-7 • 

30 1 6. 17 . 26 . 27 . 36 . 37 £)£fig-t*U4, L 

~^y h-^y y iioi~iio 4 &^/igX&&© 4 (H]© 
■7^7MlSt, 5[eJ©^M%#AxmidJ:oX. T 

Zo 

[ 0397 ] x©^id. ^i©ryyy v u ?*m 
& 1 ©M^f£T-f4. 02 2 (b) Id^L/c^ld. y— 
Mil 5. 2 5. 3 5. &tf±igmnm4 5£:Ml$i- 

6S9id. i&m&y — y • KL-i'y®iSs3 1 1 . 3 2 1 £ 
J&&-T 5 AXSSrffv \ 

40 LX. 4 0 e £«J?g Ltg 

?.« stox. feMcommxmztti&Lx. 
S©M 0 ! 7 »#AlS©|fe^ l (U-f-Q^ibXV^nr 
srcvtafcif. hm^ji 2 

[0 3 9 8] g@ 2 2 (c) Id^Lfc^ld. i&mmy- 

y • KH 1 111. 121. 211 . 221 
15g-t6^©(Si@Jgm— ^m^M^AXaidfcX'X. 
d©t#fr^>)Atf y w^-y«r*x^ns©®S(jisiKffl 
TFT 3 0©^J5g®lgcldt}T^ii/uX*g5„ BR*>(g jg® 
M-#SlTM®JSAXS5rSffl LX. tfiSy-^ • 

50 KK y ®^3 11 . 3 2 1 &®($i- 5 &©{£»®sgx 
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3 2 <nBWi%oWt& 

< , {£#•£*: 4 0 CDTJH»JU®gfl 4 0 e «t (9 
t>i£«iS(b LXcil SS^y-xC • 11,3 

2 1 SrJgfigWJfcS. 

[0 3 9 9] W*.tonW&m\ i, H^J4I^S®tit 
*-j£lX&H'T, ffi 

13X50X1 y-h®|gl 5, 2 5, 3 5, &UUJHM 
1S4 5&Jg/5fcX5;ffltx, Sily-^ • 

311 , 321 zBrfc-ts&cois 
^Axa*fTl\ HOXSSrSfflLX, TSWBffiSlU 
Oe^MtSmtfotUf, 3! 2 75S3E 4 IdTjVf 6 O ii 
y oxmi®fFOi*i, rN- j r^tfiisi-iis^ 
MMAxtt, rp- j XTF-ri&mjgmxmmM^m 
t £ A*tS*x.fcV '-f tiiDXmmmxh o x t 

J:v\ 

[0 4 00] [^ig^J 13] 02311 

^@i^(+siESj®ssp , iMM«T^7 1 ^^ h y 
-fyx- b y 

b y yxmfctmmcxBz* 
[04 0 1 ] 023 1 riH'-c, * 0 Jo?£& 3 j;^goiE 
sij®sgrtjici!<7)T^7"^y-^ b y i x*tt, M— 

iiiwpiifflTFTio, m—^w.m<Dmmm&mT 
f t 2 o , Rztm-mm,m<nmw}im&m tft30)i 
I'- fH’b LDDfgJtSr^fr U V'-fltWTFTIxSS-V'X 
t, f-y^«1 3, 2 3, 3 3 H, -(git^OjtfnV 
'ftyCXotf-ir^K-^Ur&S^, 

ixio 17 c m- z <n&mmmxmm.mmkxmz>„ 

[0 4 0 2] (*Mi4 0 2 <£>T)i«m®Sl3 

40 f (%-nmMm r±, 

FT 3 OOiSitlty — * • KKy®«3 11, 3 12 

1 x 1 020 c m -3 

[0 4 0 3] mMteffiiMnr y y -f y^ b yy^SKi 
11, 0*1 Xtf, 

[0 4 0 4] £-f, 024 (a) ir^X^lC, iSfe^XtS 
2 0^BIZ,&#10'>'y =>l/m 1 0 a , 2 0 a, 3 0 a, 
40aS;®fi«LfcI (-> y n >B8gfigXS) , y— b«fe 
*1 4, 2 4, 3 4, S1M4 4&m#fiCMl£-rZ 

(y- hMlMXg) . 

[04 0 5] &IC, m X 1 0 12 c m _2 C0 K-XfiXd? 

}T£>;&A/X\ yyXA' K— y&frft o F—y 

lS/i 0 lroF«MAH) . 

[0 4 0 6] sir, ei 2 4 (b) ix^-rtnix, m-mm 
i®sifflTFT i 0Rxfm-mmm<nm9m&mTF 

SOSEltllHlSgfflTFT 3 0 <©y— b®iS3 5 
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5 t'-v 5 * b^y y 12 0 1 £®/5£ 
t5 (lHl@0^y®^Ig) „ 

[0 4 0 7] JSfclr'T, 0Jx.tf, ipBWty (®xti 
§y^**ft/SSZ:#®M^*l6W &aiX10 15 c nT 2 0 
K-Xf^t>aAt5 ( 2 @@ fflFMfefAIg/ 
BS»&SS 2 iilFM®#AIS) „ 

[ 0408 ] -to^, (gfig^x^miiw'vy 

30a»a W#*«0^n 

tt, i x i o 2 ° c • 

io k u-r 312 , 322 ^ 45 , 

Swyy3yl4 0ab, W8M1 X 1 0 20 C 
m- 3 <r>mm£B—mn.m<nTmmmm &4 0 f 
XX5t£(x, H/y b^y 12 0 1 £Pfc£X5„ 

[0 4 0 9] )fclc, El 2 4 (c) IX^-f^lX, *f— b® 
il 5, 2 5, 3 5, &U'.hj|4N*iKtt 4 5 (SgXO® 

®a?) «:Wt5 <y- hWBg/ft:c&) „. cogue l 

XS#tt4 0^Mt5, 

[0410] &IX, fgX#®§jJOfESIjlH]S§/8 T F T 3 

0, t-yy b-^yy 

20 1 2 0 2 &Bf&i-Z ( 2 lB]BC 0 -rX?&i$xm) o 

[0 4 11]Ml't, !)y>ftyS:*llX10 13 cin' 2 
o K-Xf-e-1' XyffiAX 5 ( 3 HI B OX*£fe#AX:g 
/(SSS^-^mSl^M^^AXa) „ 

[ 0412 ] g«g|&xa|®i]0'>y =v®i 

10 a, 2 0 a Cli, y-blil5, 2 5td*j-LTg 

E.m&mzBMVom 8 ii!>m o . 9 x 1 0 18 c m- 3 <omm 
%cB—mmm<ny—x ■ f yx ym*$ 1 1, 12, 2 

1, 2 2^fig$tLS„ fS)7FM^#A$lL^^ofc35 

3, 2 3 4^6. 

30 y I-Tyyi 2025r^it5, 

[ 0 4 1 3 ] ^ir, El 2 4 (d) lx^-r«tx, 
lOiSiflTFTIO, ^-^mS^IESfjleiaSfflTFT 
2 0, &xwm&-Bi 4 0 b^ 
i? 1 2 0 3£j£l£-f-£ (3@@®vyyMH) 0 
[04 14] gl't, # n 1 X 1 0 13 c m 

-2(0 K-XfT^ ^-VSEA-f-5 (40l®FM^iAI 
®A(SSSMX#mM>FM^#AXS) . 

[0 4 15] • KKy®JS3 

12 , 322 > y => 

40 3 0 a |r«, y- bm(®3 5lX]itLTBe.S-&«)lX^M 

feitig^i^i. ixio 18 cm' 3 ®MSy-^- Ky 
-fy®t S3 11, 3 2l^fifeSlL5 0 i^X^eti^A 

3 ir^2>„ x.co«lc 

LX, »X»H;3i«IEK)[el8SfflTFT3 0^f®t5„ 

yyy|-yyyi 20 3»it5. 

[0416] Jfcli, El 2 4 ( e ) Id^X^lX, ®X#® 
HcoiESftlelSSffiTFT 3 0 , SWfif§t4 0»Mffl 
t*ix, y- bmisi 5 , 2 5*jx»icS5u 
yyb7^yi 2 045:ff«t5 (4®Bco-^yy}fM 
60 Ig) . 
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[0 4 1 7] lX10 l5 cm~ 2 

©K-Xif4tylAt5 (5@I«^#AXS 

[0 4 18] *0>i *£*, y-^. • K 

W yfgiSc 11, 12, 21, 22 (Cf4, 
ixio 20 cm- 3 ©Mfy-x. KH'y®* 11 
2, 122, 212, 22 2 dS»f£$ix5 0 

x?g®S!<£>y— y • b'y^yffiisKi 1 , 12 , 21 , 2 
2 01*1, Uv=y h-ryy 1 2 0 4"C'^fc)lX-CV'7 l Slgi5^ 

(4, 9X10 18 cm' 3 O| 

i®®y-y • K^yiti 11 , 121 , 211 , 2 
2 1 <t&S 0 CffiiliLt, ®-WSS®I*fflTFT 
1 0 , S.t>'^— SmSOiEibHSSffiT F T 2 0 
So LA'S^tC, l/-yyK7yi 2 04?rll£t5. 
[0419] J£1|S|, 023 URmHUSM Sr 

xi^SrfTl/', L/4'S& 

ic, ayyy b*-/i'Sr«idci--cy— y • Kwvif® 
16, 17, 26, 27, 36, 3 7S«t)xtf, y 
yy h-^y y 1201-1 204 Sr^figf 5^04130 

5I3o^M!fei^Axaicj:or, r 20 
y y y’-v h y y y s« 1 

60 

[ 0420 ] co^ic, 7-? b y yyg 

*£ 1 0®{]lt^j£-C'(i, 024 (b) IC^L/c^llC, y*— 
Hlil 5, 2 5, 3 5, &.tJUJi®J®<®4 5&B)&-t 

Siftlc, iSj@®y-y • KU'-'f y(B*£3 12 , 322 s 
^•T5^0i®S®mx^M^^^AXSSrtTV\ 
COXmSrSffl LTTg«®ffigl5 4 0 f SrflMLTJg 
So ®ot, ^OiSit^-felCittSELT, vxyfjSI 
aoJSS.tA^F^#AX^oSScSr 1 30 

trc-WSo -ttlSfe, '>^V'®l)tXSlc(cXo-C, TFT 
(WS14 0) ^^15gL,/<e^C>, #TFT 

w#tssr (Six-r s ^ m3)5 s „ 

[0 4 2 1] 7 (C#.5ffi!it 

^telcSn'T, HMf-i®ST»#AXSi, is 

k SrAfiglrifcyyj&lcffl 
a-TSOX*, y-Hil 5, 2 5, 3 5, StAtJUB] 
m[®4 5Sr®^-rsstnc, amigy-y • b'y^ymit 
3 1 2, 3 2 2 Sr^t-S^Oi^jgS^X^mM^FiisB^I 
^AxaSrffV', XOXSSrSfflLT, 40 

0 f Sr®^fSOX&mi, IS 7 Ic^f* 2 4 iS iO ©IS 

niutoi*), r N + j 

Xgi, f P + j AX 

m. k Sr Aftj&xXct '-ftLOX^JW^Xfc ottll'. 
[ 0422 ] [S&6I&0IJ i 4] r^jcory y’-v b y y 
ygffi i o^m.sia, igig« 1 3 ic^sMit^tcj* l 
t-7y yjgfifexsyjs 1 0 '>fc</\Slcfc 9 ^ 

14, WTKl&WrSi&y X*fS 0 
[0 42 3] If, 02 5 (a) IC^-ftiUr, *&&$-& 
2®g®ICi^rov'U 3ygi 0 a, 2 0 a, 3 0 a, 
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40as«Lti (yy ^yai^xa) , y-bisg 

ill 4, 2 4. 3 4. S(/MM4 4Sr®fief-S 
(y*- hiffeigtBi^fiKxm) „ 

[04 2 4] &IC, ftlX10 12 c m _2 0 K-Xfff 
□ y^rfy Sr 

fTS>&A,-C\ ^y^K-XSrff&S (^-r^ K-X 
Xi/l@lffl^lfi«liAXl) . 

[0 4 2 5] &IC, 02 5 (b) IC^-T^IC, fg-#® 

i©iifflTF t i 0Rrjfg-mmm<vmm\Bi3&RnF 

io t 2 oo^^nssrsy i^ic, ^ic^i-amx^m 

SiOIESbESSffiTFT 3 0©y- FSfi3 5©®)|f$ 
^Sr^-f/O'jEfelc^y u-yy h-^y y l 3 0 1 Sr Mf£ 
-rs (i@b ©^ 77Mxi) 0 

[0 4 2 6] ^V'X, #];ttf, tfay-T^-y (Sgl*!® 

mm s:ttixiois c m~ 2 co 
K-XSX4 st-y^Af-S ( 2 0 g co^M^SAXIi/' 
idii&Sffl 2 ^m^^^AXg) „ 

[04 2 7] ■fg®g^x^®SiO'y y =■ y®| 

3 0a©rt. iSSSO/fla 

14, t&yvm&fcab 1X1 O 20 c m~ 3 <DmMS ^— y • 
Ky-fy®lt 3 1 2, 3 2 2 ir&So 
l©->!l3yl4 0a’i), FffilSl8S^S5llX10 2l) c 
m _3 OiS^®^EXjS®gJOT®ffl']®SgB4 0 f ir*5o 
Ld'St&ic, yyy h^y y i 3 o i Sr^*-f-So 

[04 2 8] &|C, 02 5 ( c ) IC^f-«(C, y*- b® 
il 5, 2 5, 3 5, &tFIJiffiiJ®®g|5 4 5 Sr®J&-fS 
(•/- hilMXS) o X0lSicLX(S^S:4 OSr 
Mt5 o 

[0 4 2 9] &IC. MX^®§|O|g®j0KfflTFT3 

0, 4 OWf^WSSp y-yy hvyy 
1 3 0 2 Sniff'S (2@l©^y?®^Ig) 0 
[04 3 0] MV'T, y yT rf ySrifS 3 X 1 0 13 c m~ 2 

CO K-XaXT fyftAtS ( 3 0 g ©TMfeiAIg 

[0431] =>>m 

10 a, 2 0a |Cf4, y-HIl5, 2 5 (C# L-T g 

E.m'&mdFtsayov&igtfm 2. 9 x 1 0 18 c m~ 3 <oi&m 
#®§>coy— y • Ky-Ty^iSi 1 , 1 2 , 2 

1, 2 2»sKS1i5„ 

1 3 , 2 3t*is„ u^smi-, yy 

y h?yy l 3 0 2Srl3fc*-fSo 
[ o 4 3 2 ] #:lc, 025 (d) (C^f-^IC, -^y y Sr 
, foy^tysai x l o 13 cm‘ 2 © 
K-Xlf-ftyttAtS (40g»7F^#AXSA 
(£®^MX#®Si?F^#AXa) o 
[0 4 3 3] ^cosg*. i^®®y-y • Kl/^f>g®3 
12,32 2ic^^fLyc(gi@^®xjS®sicoyy =yi 
3 0 a ICI4. y*— b 3 5 (CSf LT g eS-g-WlC^M 
yoi&Jgfcm i . i x i o 18 c m _3 o(g y — y • K y 

50 4^i«3 11,32 l/!)5?®fi)c$ttS„ 
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3 1 ^-5„ KDSiie 

Lt, ®X^lI§J<Dgg®!0S&fflTFT 3 OSrJgfi&i-So 
[0 4 3 4] 

lx 12, 2 1, 2 2 |et>, #ay4 1X10 

13 cm' 2 fflK-Xtf4mA^5i:, 

^H®cD'yy =>y|^i l , 12, 2 1, 2 2 cot : MfeS 
®ll, &b2. 9X10 18 cm' 3 ft5„ fi£oT, ®&|g 
l&— ^M<X)'>y 3>il l , 12, 2 1, 2 211 H 

ICWII Kl— 1 . 9 X 1 0 18 c m _3 |C 

[0 4 3 5] &le, 025 (e) le^-TEIIe, SIX#® 
®<DigSJj0SgfflTFT 3 0, OcD^jSfg 

*£Sr?l3 ir#!::, y’-bSIsilS, 2 5 SrJ£4Die$I ? u 
y* b^xy 1 3 0 3Sr®J&-t-3 (30g <r>-?*?Bf$. 

IS) o 

[0 4 3 6lgV't, yWt^ftlX10 16 cm" 2 

CD K-XSt-4 XyttAf 5 ( 5 0 g (OTt&VomAXm. 

/mmmm-mw.mTmvomAxm . 

[0 4 3 7] ^-cD^m, ■fgit^-jgmMcDy-^ • K 

^y >mn$c ii, 12 , 21 , 22 ted, 20 

lX10 2 °cm‘ 3 »gi®y-7. K^^Wll 
2, 1 2 2, 2 1 2, 2 2 2 XMSI 

X^mMcOy — * • K^y yM$cl 1, 12, 2 1, 2 
2 (DF*3, 1 2 0 4t*SfctltV'fcM 

II, -tiDS 1 . 9X10 18 cm' 3 «fi 

M/g y—y • k yy 111 , 121 , 211 , 2 
2 11:45. ecDltle It, ^mMcDiu^TFT 

1 0 , Rv'm-mmmvmmB&ffiT f t 2 ozm^-t 
S„ Lri'St&le, i/-^ I 303 »it 5 . 

[04 3 8] £11$, 023 le^f^le, /HSH&&&4 Sr 30 
Mtfci, SttfccD&cDT-— xwSrfrV', Lri'SIg 
le, =>yyy b*— /w-Sr MLty-^ • b*yy yfil® 

16, 17, 26, 27, 36, 37 Sr®j£-f Itfl, y 
yx b-^xy 1301~1303 Srfl^fi8;-#-6^<D 3 0CD 

5 0<D^ij5e^^Aimieio-c, r 
y^yx^ hy yys®n?<D^^@sr®ittH3i5 
5. 

[0 4 3 9] C(D$lle, Wl©7^f-fT’-7Hiy^i 
1 <Dffi!ig;£j2reH, 025 (b) le^Lfc^le, y*- 
Mfil 5, 2 5, 3 5, &CAt)HIJfi;li§4 5 40 

sadie, i^®!gy-x • kwxW3 12 , 322 s 
am-t s & <d iSiss^ - ^mii^^^Axa srm \ 
I<DimSrSfflL-CTg«miSSli4 0 f Srffi^LTJg 
5, «oT, ^CDSait^fifedJttSf LT, 

m<owcAUTM®mAxm<n&z}£b-tmtf'simx'# 

So 

[0 4 4 0] L2)^, 025 (d) le^-r^le, {&m% 

y— x • b'yyxffiislc 3 11, 3 2 l Sr^uSc-rs^iDI 

S-m, ^xySr^l&*Tle, #n yy xycD&A£ff 

yrtiiK, 30©-7^yMl§i 50©?MMA 50 
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lailio-C, STFTMftSSS4 O^it^S*: 

[ 0441 ] ^wcDM^fed, 

^jfeiess-v'T, mmsMm-mmmTifoyom-Axmt , i® 
2®SS8-3?m§^i&fe#AISi SrA2x^xfe*-&leffi 
a-rsiDx*, y*-b®si5, 25 , 35 , &.tAui®i 
m®4 ssr^fis-rsafiie, igitgy-x.- kh’^i® 
312 , 322 

’fAXMSrffV', IcDXSSrgfflLX, TJ§fflJm[SS |5 4 
0 f SrJgfiE-TScD-C&ixd, ^ 7 le^-f- 2 4 iS 9 ©IS 
mifcDrt, (n + j i mm.MT^mA 

ist, r p + j iS!i®S^X#mMy:iNe%i#AX 
a t Sr A2x& A fcv >-f 2xcOXS«ll?Xfc o X 1 id. 
[ 0442 ] [HJS^J i 5] ^jeory xy ^ b y y 

*2M&t/-e<D®Ji£;£?£d, 1 4 

ilSJ£-C*^T6o ^JcD#m,«d, HiSm 4 tlim m 
JS#1 1 3le#5®fit^felc:tfcLX-^yy)^B)cXS/5 5 10 
4>&V'-£le&!3, yrcoSSlt^fcll, £lTleiaiMl-S £*3 
y X'rtS>» 

[0 4 4 3] 4-f, 026 (a) le^-f^le, 

2 (D^Ble^rtfccDyy 3Vgl o a , 2 0 a, 3 0 a, 

4 0 a SrJ£i& ufcm (yy^ywii) , y*- bite 

»1 4, 2 4, 3 4, !CJ!ilf(;l4 4 ZBl&XZ 
(y- b^sM^x^) o 

[0444] iSfcle, ,^J 1 X 1 0 12 c m _2 <D b'-Xfi-C'tf 
(fI^lS?PII)/IlSII^M«i) Sr 
f rs>ii/^x, K— XSrfTft 5 (f K-t* 

IS/ 1 0 g cD^fc^AXS) „ 

[044 5] -ErCDig^:, -> y n y]^ 10a, 20a, 3 
0 a , 4 0 a 11, TW&)Wil§.1i'$4 lX1017cm— 3 
<D®gS^sX#ll?g!<D'> y =iy8Sl 0 a , 2 0 a, 3 0 
a , 40ai45, 

[0 4 4 6] &le, 026 (b) le^-ntle, g5-3jm 

mcnmmm tftio t f 

t 2 0 <nBi&mi!tizm 0 t^ie, mzmfc-t zmxmm 

®cD|gStl0SSfflTFT 3 OcDy— b®®3 5 
®^JSrJ!Ss!)leS5 u-yx h^rxy 14 0 1 Sr Bf&XZ 
(i0gcD-7^y^xm) . 

[0 4 4 7] MV'T, S*iXll, zKnyyxx (Ilf® 

MT&va/mxmmmTMi®)) s»ixio !5 c m - 2 cD 
K-x*xy'rlyaAl-S ( 2 0 g (DTFIsefe^AXS/ 

m®gm 2 mmmTs®®>»$Axm) „ 

[04 4 8] ^cDijg*, y =»>m 

30 a©rt, i^SacD^nyy'y-y^fr^ii^nfc®® 
II, X 1 O 20 cm _ 3 <Dil 5 fi)gy-X • 

Kuy yfglg 5 3 1 2 , 3 2 2 ir&So 
M<D-y y nyflg 4 0 at, 1 X 1 0 20 C 

m" 3 cDi^ig^x#m§i< 7 )T®«^:llS 5 4 0 f ir/jrs. 
U^i^S^le, uy^c. h^*y 14 0 1 Srl^5fe-lSo 
[0 4 4 9 ] (Skle, 026 (C) IZTjki-miZ, V- 
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HUS 1 4, 2 4, 3 4CD^®lX, K-7Kv/!)3y J ?-> 

y f-'f mttk‘t>'<btcz>y- hmm 1 5, 25 , 35 ^ 

MistZo ishsix, 4msiicii, 

mt®4 5Z Mfc-fZ (y-h iiMXg) 0 XcDIJg 

4 5 14, gR-efco-Ct. iV'o 

XoSIxlt, TJUl'JmfcSSM 0 f i:±/ffflJii;®SM 5 
4&frLXMft-r SS#Sfi4 0£®fifc 

•fso 

[0 4 5 0] #;|X, T F T 1 0 St/ 

^-^m§i<7)iESIj[HlS§ffl T F T 2 0 )v 10 

4 0 24:f)St3 

IS) o 

[04 5 1 ] j^V'X, 3 X 1 0 13 c m 

~ 2 co K-Xf-CM Xy&AiJ- S ( 3 @| ©^MftiAI 

e/M®i!-sts^a!ft®Aii) „ 

[0 4 5 2] ^©igf, ■ KKV®«3 

12 , 322 ix&s^fcffisgs&i^mMra y =* y®s 

3 0alXf4, X- hmi®3 5tC>!tLTgBM'g'Wlw^ii3E 

fefiffi-0%3. lX10 18 cm' 3 ©®i®y-^- Kl^ 

4” XfiWS 3 1 1 , 3 2 1 2^j£$4tSo 20 

3 i* 5 „ xro]£{x 

ux, m-mm,mco!mmiei®mTFT3ozmf8.-t2>„ 

Ltf'S^IX, l 40 2iSrRfit5„ 

[0 4 5 3] &IX, @26 ( d ) iXSHifllX, -y y y £ 

y wx^^i x i o 13 cm _2 c k 
-xftx^yftAtS ( 4 @i©?MWAxg/ffi 
fig|g-#m3!^M^«iAIS) o 
[0 4 5 4 ] ^ co^rn, y => y|g 

10 a, 2 0 a |X| 4 , y- b®]Sl 5 , 2 5 (^Lt@ 

0 . 9 x i o 18 C m~ 3 ro(git 30 

ism— i»y- x • ii, 12 , 2 

1, 2 2^^$ti?>o r^^fe^A$ix/c£7)'ofc® 

1 3, 2 3 ir&So 

[0 4 5 5] XXX, (gj&gy-y • K^y®)t3 1 
1, 3 2 licit, !iyty^lX1013cm-2 
c> K-xfixy'^ya-A^nsas, (gjfgy— y • KU 
4ys*3ii, 3 2 i i&3. 1 x 1 
0 18 cm' 3 ft5. «fot, l&iggy-y • KH'y® 
8311 , 3 2 ii4, sg®ftixTyxyy-s^i&!fei@ 

mtm2. 1 X 1 0 18 cm‘ 3 |c;Sr'fiM(tt5^, S 40 
m®l4K!EU/4V\ 

[0 4 5 6] JSfc JCX, @26 (e) IX^-tHIIX, 
®<7)ggS!lIe]gSffiTFT 3 0, St/{5M$:gfi4 0<Dm/$m 
IX, y-hllil 5, 2 5£Jki(>lx5gpu 
y7i-7xyi 40 3Wt5 (stejao^yy®^ 

IS) „ 

[0 4 5 7] Il't, y WXy£jft 1 X 1 0 15 c m -2 
<n K-Xfix-f tyftAtS (501 CO^^AIS 

[0 4 5 8] -5-C0 S&g, 4g®gm-2@mM«y-y • K 50 
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^ygill, 12, 2 1, 2 2 1X14, 

1 X 1 0 20 c m _3 (73i^jSgy-X • 1 

2, 1 2 2, 2 1 2, 2 2 2;)^fiE$4lS„ 3t®2&gf?l 
— ili©y- x • Ku-'OtilSci l , 12 , 21 , 2 
2 CD|*1, U'yyh^yyi 4 0 3T*Sfc>4LTV'7cgR^- 
14, 9X10 18 cm' 3 7)fi 

My- y • k w xisiiS i ii, 121 , 211 , 2 

2 Ut£5„ XCDSlXLT, g?— #m®Wiii^fflTFT 
i o , Ritm— t f t 2 0 

S„ L;ts&ix, ^yh?^yi 4 03»it5. 
[04 5 9] £11$, @23 IX^-fHIIX, Jf P,mHUS4 £ 

lx, 

16, 17, 26, 27, 36, 37 £ U 

h-rxy 1 4 0 1~1 4 0 3£7£/5£f 5&<T)3 |hI<£> 
•7X7®8ISt, 5HI<7)^!fei#AISlxj;oX, r 
yyyssi 
s„ 

[0 4 6 0] x^six, wicryry^hyy^s 
& 1 < 7 )S})t^ffiXI 4 , @26 (b) IX^L/cHIlX, y- 
hmsis, 25 , 3 5.Rrj±mmmm4 5%Bi8.i- 
SSfrix, ieisgy— y • KU"i' y®i§E 3 i 2, 322* 
w ii;®g^l2@mSi^FMfe^ AlS^rffv ', 
X<Z>lS£[Sffl LTT®«Um®S 5 4 0 f £*fi£LXg 
So $£oX, 77^MI 

gW»U ! S|i{!i5®AIg©t £$£ <b l-SW giSX# 

So 

[04 6 1] L/4't, @26 (d) lX^i-^|X, {g»g 

y — y • KU-r yffii&l 11, 121 , 211 , 221 
£ffi^lf-S&»ISX«4, -ryy ^^44-flx, y w 
Xycoj£A£fT5. -&41&C, 3@©^yyMlSi5 
®ro^MW#AISlX4o-C, #TFTMM§t4 

[04 6 2] (S)^JcO$i^fifel4, 5HSS0J 9 iX^SMig 

^fcfelxiH'X, iSSgU-^mSl^Mfe^AlSi:, iSi 
ztgmi^mS^F^^AIS t £r Att&Xfx^i* lx*@ 
^t5©f, y-bmsi5, 25 , 35 , st/±ji« 
S®4 5£ffi*j£-fSfltrix, iSitgy-y • ki yy®8 
3 1 2, 3 2 2 Sr^J5E-rS^(Oii5itg^I^l:M^%l 
^Ais&tfi', X©Ig?:ifflLt, Tiiffi'Jl;®gB4 
0 f £H£fi!H-ScX>-C*&iT.l4, S 7 |x^-f 2 4 il 0 COIS 
ns^cDrt, rN + j x^iB;«gsf? 1 
is i , r p + j 

s t ^ Anmx fxv '-f tKDxmMFf xfo o x 1 4 v \ 

[04 6 3] [HiS^lJ 16] II 2 7 14, 
^eic^itsSHKiiasSrtjaKwTyyy y-v i-yyyg 
tswfl|it^^lx^i-»rffiiax^s. f4)^J<0Tyy 
y y-^ b y y yssxi 4 , ^-TFTitJSAW^ifit^ia 
7ix^ufcryyy y -7 b y y yssirstsis] ct-fs. 

[0 4 6 4] la 2 7 ixirH'-c, 
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wmtopmmtoTty-jy-r y y yxs&i -ct. sb— 

^D®colgt!j0Sg/B TFT20, St/I-ili® 
fflTFTlOlt V'-fntiLDD^jttZ/io-Cg-So 
[0 4 6 5] CiXlw»L-C, fgX#®3!<7>fES)!lE]SSfflT 
FT 3 O' te. *7X;y h$*- Mffi&SrW LT# ?> . 
7-fey 3 11' . 3 2 1' te. ^-V-*-'M!g$c3 3 

t IS! Z < . i x l o 17 c m _3 ro(gjg^B 

[0 4 6 6] r^jT-tt. (St^tl4 0 2 <7>TJf ffl!J«£g|5 
4 0dii f r 3 0 ' <7>®jg 

®X-X • K u-'f v^ligc 3 1 2, 3 2 2 t(^HtJgfig$H 

&***!»»,## 1 x 1 o 2 ° c 

[0 4 6 7] hv txmmi 

fi. &.T<D3rmz£ t)®}3tWj|52,„ 

[0 4 6 8] Sf. 121 2 8 (a) IfeKStS 

2©gBK^<Ov'!)3ylilOa, 2 0a. 3 0a. 

4 0a£r Bf&Lfzm (VU=XWIS) . y— Nfe 
KM 1 4. 2 4. 3 4. £.t>*®t®#M4 4 SrJgric-TS 

(y- ymmmm^xm) . 

[0 4 6 9] ftld. lX10 12 cm" 2 »K-Xfif#n 
'■S'f j-^&FTh K— XSrfifft ? C^-r 
^ K-7Xi/ i 0 a W^MftfAIS) „ 

[ 0470 ] j^id. @28 (b) tx^-r^i-. m—mm 
i©mtft i o&tfm—mmm<vmmiBis$mTF 
t 2 o coB/&fM«£i§ 5 t*id. mxmmmvmwiiBiss 

fflTFT30' 

}&3 5 V Xv 7 * F^xy 1 5 

oi £ Bf&-tz> (lmato-^^^^ia) „ 

[0 4 7 1] «EV> X. tflxtftfny 

-f rTxSr^ 1 x l 0 15 C m _2 <D K-XfiT'-Y Tj-xtSAt' 

SAIS) „ 

[ 0472 ] -ero; 

3 0 aim. 3F*C!feai««Sl X 1 O 20 cm' 3 ®Mfi^ 
— X • 1 2. 3 2 — 

=> >M3 o a 

h-^Xr? 15 0 1 T'^fc>nTV'fcgn^»i. 

1 X 1 0 17 c m' 3 ©t7t y hit 3 1 
1' . 3 2 1' kttZ, rFT-*/W!B*£3 3I±. ^ 

««9»££a s a& 1X10 17 cm' 3 Wfi8SSl§i®«« 
coSS-eW5„ 2V!)3yi4 0aB. 
i x i o 20 c m~ 3 <r>ffim!g&z.mmm<oT!§mn&8!.4 

0 f i//5„ U-I^x h^Xi7 l 5 0 l SrBfc 

[0 4 7 3] &U1. (21 2 8 ( c ) y- hM 

ti 1 5 . 2 5. 3 5. 2fctAtSfl!l®gS|5 4 5 
5o erotic Lt»Stfi4 OZBuai-Z., 

[ 0474 ] KfetB. mx^m.m<ommiBis§m tft3o 
&(J ( ®^ ti4 0 C0BR8.rMi&&!g ? L'VX 1 5 
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0 2SrflM-T3 (2 0aco^*yi?fijtXfi) „ 

[0 4 7 5] XCOtffgT*. y W^->Srl X 1 0 13 cm 
-2ro K-XfT-d't^AtS 
^j3AXg/30a<75^MtMgAX:fil) . 

[04 7 6] *<£>*£;£. D^yl 

10 a. 2 0 a im. T'-hlglS. 2 5l;tLTg 
0 . 9 X 1 0 18 c m ~ 3 <Di&m 

SI-iiI®7-x ■ Ki^fxiSl l. 12 . 2 

1. 2 2^fiK$ti5. 

10 3. 2 3t*5 0 Xcoai-L-T. M 

—igmsicoffimmT f t 1 oRz/m-^mmcommiBiss 

fflTFT2 0Sr MtS, Lfl'S&lC. 

1 5 0 2 SrBfc*-f 5« 

[0 4 7 7] KMC. 1212 8 (d) fgxajm 

^•©fESjEJS&fflTFT 3 0. S.t/^5gS4 0 <DBf$m 
«Sr*f ? ir*lc:. -X' — h 1 5 . 2 5 Sr’bJXfed&p 
X-y* h^x* 1 5 0 3^®Jagi-t-5 (30aco-^xy?£ 
fiKlS) o 

[04 7 8] C C0«ffi-e. y X-f rTXSr 1 X 1 0 15 c m 
20 _2 c0 K— XS7M XX&AT5 (US 

^iAie/ 4 0 a ro^j^aiAXg) 0 
[0 4 7 9] -eo^. • K 

X-Y Xfgigc 11. 12. 21. 22 im. ^ifsfi^jgSri 5 

1 X 1 0 20 C m‘ 3 ffllisy-x • KXTXM^SII 

2. 122. 212. 22 2^MJh5. — 3fr. (£jg 

mWlMtoy — X • KMV^il K 1 2. 2 
1. 2 2(01^. hv^;? l 5 0 3fSb^tl'fc 

gftfc-tt. *<O££3F«lfe»SdSjJ|5,0. 9 X 1 0 33 c m -3 
©(SitSX— X • KM Xf(Hl£ 111. 121. 21 
30 1 , 22 1ir&3„ xro^lcLT. 

tfti o feigns— &nM<omm®3§mTFT2 os 

H5/&T-5,, uyxh-7^^ 1 5 0 3»i 

-rs. 

[048 0] iot, Xv?X y 1 5 0 3~ 1 5 0 

3Sr^-TS^iCO30(O-7xy^fiic;XSir. 40COJFM 
ife^AX^lxjroT. h y yxKiEi Sr®! 

[04 8 1 ] wiroT^r^^-r h y yx$ 

S i roSBt^Srm. 121 2 8 (b) y—y 

40 111 5, 2 5. 3 5. SO'X®4«im(® 4 5 Sr^i-S 

sfric:. iii®)gy-x • k xx x ®*§£ 3 1 1 . 321 &B 

niim&mm lt, Ti«tga4 0 f 

5. ^o-C. ^xy^figx 

adofcR^iNe^Ax^o^srM^-r^^nrtgT 1 # 

[0 4 8 2] @28 (c) 

MX#m®«SBS(>®Sgffl T F T 3 0' (X^V'T. X— h 

m.m3 5\znm-r ^-btc<> 

SO X. LDD«igX(J7j;< . *71? -y b y~ hMigt LX 
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XCD&, g?ffi#J3lxttigJL-C, -rxf&/£i:m.R 

'f ni;oi, 't 1 1 ®To4> /<£!,'„ 

M^^AXScov'-ftil-oi/'Tt 2 0-fo^/iV\ 
fifc, J:oT, 

[Dss^wT f 

[04 8 3] 5lj&£#J l o tx-ffcSM 

mmmmxmmM^&w&Axmk zAxmxfzxmz 

tS^X6<DX\ y- hm® 1 5, 2 5, 3 5, M±i 10 

fljs«4 5&&f&-r&mz* Mm&y-x • 

83 1 2 , 32 2 

ifeiAIliSrffV', ZtDXMZMmLX' TJBflISffiSB 
4 0 f Sr^£i-5<0-C*&;Htf, * 8 »x^f 1 Oil *) »I 
mi®j?<ot*k tn + j xxxmmmm-mm.mx^m- 
AlSi, rp + j 

XSt«rAixmx.7cV'-fixroXSM)¥-efcort>XV\ 

[0 4 84] cnis^j 3 nmmt&m 1 6 cog&m fix 
mtomAJjfeb LTI4, 

^LfcfeTcoT V' 20 

k— iv-* 0 znjjfe 

. x\ mz.t£, 

£-ix»4, ph 3 5 

x*ux*i-lt, as-# 

PH 3 &•*& 

5 %^, 

z>±x<D4 xyzwmftMit-r^n-b&Astdm. 

>y bv\, jglx 30 

-fc’^yftcoMlxt,, 77XTH-fy^S, w-f K 

— '-c i> 4 v \ jEix^y y cottSlxo 

y txffi:£$;h.ftv\, ^^-ftuommx 
bm-wmm&Nmk u srtn^psi 
igl-L-Cfc <fcl\ g(l^iIi^fflTFT*PS(r'1f|j5gU-C , b 
4l/\, 

[0 4 8 5] 

[XHOft*] fiLhRW LfcRlx, *38Wlx#,5^attft: 
j£@T*l4, I'fhOTFTt, y- h®]$c04gig|5lx*ti*f 40 
xsgB^{gjgg^x*^r5^>, 7j-7m»^/h$v'o x 
TFT <oy-y • KW v^l;SS-(t5WmJE^i®V'^, 

HlxfSX^^cofEiblElSSfflTFTlxioV'T, y— h® 

«oiffl»lx*tiirf3{£»iS©#fi^ 

5F«ifc»*S:'l»o^-7'fey LTMLtW5. 

££oX, ij®T»TFT£LDDf8igT'Mit^$^-g'4 0 
'b-Txtmi&xm&v'^MyvmAXM&K* lm^to 
-tftSfe, S'M®<0$Si£X*IiSclX 
ioT, =frTFT(Om^^ttS:l6)±Wtg^^a§^e 50 



[0 4 8 6] #ix, *^W(c-^6^^B^|gibIl]SI 
h 'j ? xgfctzmm Lfc&s-iz 
(4, ®^M^cXI4, P,& if /)*?§:£ LtX < V'T FT 

ggflj|HlSggl5-ei4, ISifi^^Ulc 

cMosiHisswmiisis^srSii-rsmsK 

^/j'$v^TFT«r^fiS;ffi3fes/ii:\ mmmm&trmmtE! 
mtfsmiZT F T<7>mf5.$)&i*k&ft±-fZ>&tftli%Zo 
[0 4 8 7] ^B^tri^V'X, ?t7±-yhmigx#zm 
x#®M TFTtrllv'yyu— ->a y • -=&— Kt L-T#l 
fifcu LDD«itT*#S^-^m®TFT^:?lV'^W> 
• •*- b’b IXWtSfi:, I-#lS!iI h 7 
v-;>y y<oy-y^/M^)«4i Xtf^-y-ty hffiigclx^fts 
»X#«ffl»3p«*i#*«rRSUfc[i^lrH:, -fStfjlx 
(4, ^-7-fey hfgj^C9TFTf4, L D Dflii£cD T F T 4 
t ) 'b^->'4A®^/h^V^(6ltCfo5^, *3BipilX4;h4f. 
I^Cte^itcoy- hm/E^r^DL-fct #xt>, ir#i 
®TFTIX{4, B— #®S!T FTlCitLTA^4cy- h 
• 7 WTFTCDxJ- 

vsat^^v^srttift-rs^idsa^a. L^t>, mxm 

msimmh7y-yyx<r>^-Y.^/um^&v<^-7±y m® 

t& IX.K- tt $ X3§m§! CO 7F*>6!gg j&Jt 1X4 oT ^gLf 5 

&, b7 V^yy^StO^y >y£?S<fc-r3VkW5t5 
5. i®^S)j^Brtg/j;cMOSI5]g§^«^-r5 

[0 4 8 8] *3§§)!lX,6H'T\ S-tliTFTOft 
4A«*«s^tr»xs*«a»3F*Mfc©«tt i , £5X31®® 
TFTom t , 

f52#mS!TFT(0^7-tr ; y 

z&yomi&b&ii&xmx<-fz t. Bn*>mx^msTFT 

- #1:51 TFTfflf^ IX i> %XWmSLX'mn Sr 

WAt5i, -^x^SrfflV'-flx, y-r^/PMSclx^x# 
m®T=Mfe^^At±)5l55cor', XS^c«rgiJMHi^5„ 

[0 4 8 9] X^9gT'l4, ^lollcgii?- 
(o— ^-(oms^jgfig-r^sfnx, TFTcoiSiggy-^- 
Ki"f • k 

t*ix, x<oxs^?ijffl 

Lt, 

5. «oT, ^%B^!x4tU4, #3l5<0®!jg^fe IXJMft U 
X, ^yy®^tXS(X)^cStTT:Mfe^AX^co|S:^^e) 
-r^Brigx^r-5. 

[0 4 9 0] TFTcO]£S3Fy-y. • K u~f I'Wtjc&JB 
iSi-StxfofcoT. ^-y-fey hy- MSitt L/c^-g-lx 
♦4, LDD^itlXit^L-T, •^yy^figXS&U'^FM^ 
tAISSr 1 |hITo/>/ 4< -rs^/SJtb^S. 

[ 0491 ] h7 vyyy co®^s y— 

y • Ky>S8J, 

®SS¥ag 57 yyy y<oiSi@^y— y • 
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mt L-C«j5)c Ufc^a- icii, zcoi£&jgy-x • KW 

t wi-nmmn t « r. 1 -enir w & m&zm 

xSV^WJfeSo 
[0 4 9 2] 

£Mf& j £-r\zn'‘\ m-Axfm-mmmnTpmwiv io 

m a $ *x s w mmms. t ov ->x 

I4|g l 

^LXclg-g-tte, 

3l55„ 

[3®<offim*i&B3n 
l El 1 1 

r-r/v h v ? 

®3x-#s„ 

[El 2] (a) 14, El 1 ld^-rTFT4r^V'7tffi^^ 

^isgror^T 1 ^^ b y ? xmmm<n¥mi*mw.<n®. 

IHS, (b) 14, ^<OS2Sfc3&tfflV'fcCMOS[a]S&<o 

[E13] El 1 \Z7M‘7 , ?7 L *t b y :7;*S;B^<o# 
^i±W#TFTfflty • #:7®;®#t££ifc$£LX 
St^7 7@T-t5„ 

[El 4] (a) ~ (d) 14, E) 1 \Z7frt7 ■? y- 4 zf-? 

i- v ? xmmm<D*m#mm<Dmmjjm&7F-rx.mmm 

3X^rSo 

[El 5] (a) ~ (d) (4, El 1 t^#T ir y~ ■< Zf~* 

©r®3X#So 

[El 6] *Wft<r>%Wfr\z\z%%m&mL7T^m.<r>7 1 

t^z/^-y y ? xmm.^<n*mfo&w\zw*f&zt^&T v 

T (Tier's • #xi;^#t££ifcgjLX^#c/7X3X'3lr 

[El 7] #3§Bjro3l56m75S5t#S®&^il!@ 

(OT^x-c:^ b y 
^H~®rliEl"C‘ ; #5o 

[ei 8] ^gm^^mtoT^T^y^- y y 

BJEix-^TSo 

[El 9] (a) ~ (e) 14, #3§B7Jco|yfe0il 3 t{fc5 

gwfil^j'i^^-t-xaSlrEElX'^So 

[Elio] (a) ~ (e) 14, &mW(OmMM4iZ& 

h V ? 

[Ell 1] (a) ~ (e) 14, *3§BJ<oH5S#i]5IX0( 

5®fa I$iIffl77f^7-7 b y 

coSiit^ife ^^-t-xaWBEl X- W So 
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ssy-y. • P'y^y®i«i^mM^i^E.-eK#m®(o 

IBJ^oo $ Pit V ' 3 

[f«iE3 4] 

[ttE$t£i#3g£] WM& 

[WE^iIBiS] 0 0 4 6 
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IMErt®] 

I0046] (SSEy-* • K 

>mm t m-mm & & s -&&■ hue t it 

t> LDD TFT<7mS&M;&>LXfi5fk 'Pttl'Xm%C 

SE 3 5 ] 

[ME JtlWI W&& 

0 0 4 7 

[me^so eh 

[MEf*isg] 

[0047] &*&w(Dm 2 <nmm 2 mz&i 2 z&w 

|6l-#-SSB-Sffi«I5t|gr.teffiSl5i6'&fig5^S5R ; f-i:*W 
XS¥^fr=j£B(c:i£V'X, WE»BII'?l'^^W:y- 
* • h«ffi«oiS8fi»lwy- hi|&»BI£: 

il-Lt «m-5(g#ay— ^ • K Ut 
Ey-y • K^w^^iiiwsf-rsiiiaffiv-^ • ku 

«S(rEiBi ®gy-^ • k 

[¥SSI 3 6 ] 

[ME*t#>#S£] Bjjffl# 

[ iiE»MI«] 0 0 4 8 
[MElfrfe] EH 
[ME|*I&] 

[0 0 4 8] RmEy-y • K 

U LDD TFTiDfiJ^SrM^LXffi. 'Pfo'XmgC. 

x'mmte*mfcmw.Ammztiz>o mi : essy-^ • 

KKy®)jtSry- h®£K#Lxas*&«jl;ifft*i- 

l^m #E 3 7 ] 

[MEstm^mfei 

0049 

[me^i eh 

[MEftSg] 

[0049] *&w<Dm 2 m<n$$ 3 mmt>z : %wte. 
y- ymm^y- h*&»jK&#Lx»^5Xx*/HSi 
*££ kx— EM^ xtery-tryy— 
ts'J—* • Ki^y®«lHSX5?mhyyv ! yy, & 

BfciH'X, SfrfEtW 

flgh^y-yyytt^y-y • 

yX^fpWiSi^fi (DUaii^X-t- >X^ni*S t |§]«£<7) i 

MEft-WSflRM: 

MiEiSijglHy-y • 



«!!<D5Fjs6!feai«as|R]^ro|a]-roJ|£#ft:)KA»e>«fi8Sn 

XV'5V&<l#®(<t:X5„ 

IfiiI3 8] 

[MEMtfM] 

[MEM^S^] 0 0 5 0 
[MEXfe] EH 
[MEl*i:g] 

[0 0 5 0] B5i&Ky-y • K 

W v^irlS— ®^£|igB#|rffr$X3<WHIiEi:fc 
L, X7-irj'f' TFT<D*lJ,6£ffi/^LXi65, 

y • b-usf'^mm&y- hmsi-^uxies-g-^ic:^ 

flM&fcJxS. 

[3HSME3 9] 

nin« 

[MEMMS4] 0 0 5 1 
[iE^rSl EH 
[MEft:£J 

[0 0 5 1] ^MB^<Dm2 8¥<D^4^J(r#.toS^BJIi. 

x- hmst-y- 

l&£Ky^toi'®i£lcl£MX5y-y • K L"f y®ls£Sr 

ft*#®**- LXttftX 53?-®®® £ Klr®®®^ b 

SdfSB- 

#«®2fcO'*-i»S®*Kh5^J?^^H:y-^ • Ku 
X F«®©i»El=y- hifeil^LXM 

m#X 6 i£ 2 tsy-y. • k w '^mm t mi&mm y -y • 
KM>»;iSt5i;i8gy-x • KKyM«t 
*tft;i5LDD«ig*/&L, HtrlB^-mfiigBtifltria^- 
h 7 >-yy y x> Mislays y 
-y • KH , ytaiSt^SS^l5JDX®#m§ltOE^ 
aa^lD^fro § nx i ' 5 * && 

fits. 

[¥MiE4 0] 

[ME *tfc«8f£] Bj^fl# 

[MEJt&gfgi&l 0 0 5 2 
[MEX&] EH 
[MErt£] 

[0 0 5 2] C<Da&«?fifelxt5£. ®«y-y • K 
L. LDD CMOS TFTCD;flJ,£&;M/!l'LXf£k '> 

* 'xmmxmmy^m&mmtimm jus. 

lfM«E4 1] 

[ME Bj^as 
[ME^t^^f gig] 0 0 5 3 
[ME^ife] EH 
[MErtf] 

[ 0053 ] #&w<nm2mm5mizmt>5&wi't. y 

- h*®c:y- Hi^l***'LX#ilfrX5Xx-*.4'®j!gc 
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• Ki~f ymt&zm 
x5f-HSXD«*2f §lf I h 7 ^ t , S$ 

»««tr^ur#rti-rajB— 

mne*-* 

mssxtf* h 7 ypy *ny-y- K w 
h®®CQ4Sgpicy- h^fidR*^-l,-C»«r 
t5«I7“^ • KKyiStilfiMy-^ • K 

«-~f ymmmm-rzm&my-y • 

<l;t5LDD«i££/4L, MI2f5-m®SB«fflrlEf5-^ 

mmRvm-mmmmmi'yyisyfnffimmmmy- 

X • KU'-Y t agmi^p] DX'SS#m§(<7)EiM«3® 
<k'4-5<, 

[¥ffliE4 2 ] 

[SiEWtta^] B^jfcB# 

[iiEM^I«] 0 0 5 4 

[ME*-?'*] mm 

[ffijHrtS] 

[0 0 5 4] COM7d8/&lc-f5i;, i BJitSy-* • K 

L, LDD CMOS TFTCOflJ^.grM^'L'Ci^. 'P 
*V'Xa»-C««*J|i#ft:S6Bas*itSii6. 3Etc:ffijg 
my -*■ KMygttiy- nswuias^ 

TFT^fibtLSo 
[ft*E4 3] 

[ffijEttmwm&i mm* 

[ME*tg>Jgg£] 0 0 5 5 
[ME^ft] 

IMEF^] 

[0 0 5 5] 4fc, W1SIB— «ffi«5W:WIElB-#SS[}i 
81 17 v^^o^Siggy— * • 

m-mmm^ tm t 

^mwmfrbm&tsti. mm-mm.mmm byypy? 
vi&mmy-y ■ 

t v v>*< , Rommm~m 

mmmm byypy* coigmm y-y ■ k u-j t 

t i-^o 

[¥^iE4 4] 

IiE»|!fS«] 

[MESt^iig] 0 0 5 6 

[ME^ffi] ms 
[iE^Sl 

[0 0 5 6] LDD CMOS 

TFTWflJ,^*ffi^LT|S). 7E hl?§£$ etc— I 

s«e-r^a*. popk^x ga-e»f»i^8 

[f«ijE4 5] 

miEft-smm&i wjsbs 

liE^I^] 0 0 5 7 



[ME*tfc] mm 
[MEf*!^] 

[0 0 5 7] 47c, MIE^-m[Sgl5ttStrlS^raitm®iW 
^ h7Vv5^^C0®;®®y — X • KH'VWMtS 

mm^-mm.^mmb7ypy 
?<?y& mmy-y- b'i"fyi%ffit±m-'&m%i*i mat 
#tc®m-#mSEM^aj: V V>7c < , JLoflfilE^- 
hyvi?** rate®® y-y. • KU4y®« 
t t5. 

[fiiiE 4 6] 

] wsb# 

[MEM^JlSig] 0 0 5 8 
[ME^ffi] 

[»Ertf] 

[0 0 5 8] LCOM^£«fiS:iCi-S i> LDD CMOS 
TFT<D¥l|,££fg/5>L-Cffi, 7* Hg%$ ibiC-I 

B^auftSiis. 

[#tiE 4 7] 

[MjE#*ttR«] 95*H# 

[MESt^giS] 0 0 5 9 
[*E4rfe] ^35 
[MErt5g] 

[0 0 5 9] 47c, SffiaSfS— BffitBttll&fESi— 3*«§iS|E 
8g h? ypyy(DMWkmy— y • kh 

®EffS— 

(oi&mmy-y • b'L"fymmzm-mmm* mak* 
p <o v>7e < , j-omisse# 
msiwai h 7 ni&mm y-y • KH’yg i«t 

[¥IiE4 8] 

[iEMttS^ ] SSJjffl# 

[HESttl^g^] 0 0 6 0 
[*IE^ft] 2?S 
IttErtS] 

[0 0 6 0] CiDMTeMfiicfCf-S fc, LDD CMOS 
TFTOfiJ^^rffi^L-CfS), 7t hlft££ eid-E 

swe-rv^w*, 

[¥«iI4 9] 

iwnEtt&*m&} Bjsa# 
lfflEn&SB&] 0 0 6 1 
[ME^fe] mm 
[MErt®] 

[0 0 6 1 ] 47c, Sfrt5B-m®gPttmrlE^E#m§i?W 
m byypyytommmy-y • yu^t ymm^-tz 
m - t w-rz 

twMmfrbmiitzti. rnimm-mnmmm h ? y^ 
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*<r> [£»gy-*-- r i"f k 

vi&mm y-*. ■ kk 

[f«iiE5 0] 

[figEtt^Sm^] 

MjE^MS^ S] 0 0 6 2 
[gtE^fe] 

[0 0 6 2] LDD CMOS 

TFT<7)#l],S^fg^'bTiS), 7^- hxmSr$ feli— X 

Ht/4 s *KiacF;}x5<, 

[¥«1E5 1 ] 

[ttjE#£S£4I BJ*ffl# 

[*IEM^i^] 0 0 6 3 

^JE 

[«£*«] 

[0 0 6 3] ^BJ<7)^2if0^6^IIC:#.fc)5%BJ«y 

- h®®icy- 

t ts- mmmm—mm.m y 

-X ■ h>-f V®t4r*i5M-ttaiI 

mmmy-y- F^'fym^mx.^mxmmmmsMb 
rypxyt, mm.ftm%ftLx*ifa-t5>m-mmMk 

am't* 

• K^>s«saits friEy-ry^ 

£JJIi-5LDDfi?i££j5£U MIElSX^mSi^ h 7 
y-y^ytiSfrlE^igS^X^mMy-^ • KW^fgifS 
4SdB t mm=Px i 

kmmco^&!®mmz&-f2>*-y-t-yhmwzmx.. m 

mm-mnmy-x • b’^'<>mwkmm<nm-mnm 

^m>i b m& $ tur V ' 5 * frttflk <E -f 

5o 

[¥g*E 5 2 ] 

[MJE^Jlg^] 0 0 6 4 
[ffix^&] ^IE 
[ffiErtt] 

[0 0 6 4] LDD TFTt 

^-7-fery hTFTdfi],#;$r®^LTiSl. 7:*- hlg££ 
bK-xs^ibTNp^tbjtL J to^/jjv'xaBre»f«* 
¥W«8B:i*»i6£*ta. 

I¥^WIE5 3] 

[MiEatBSB*] WifcBtf 
[|EW@«] 0 0 6 5 



[ffijE^ffi] mu 
[*tjErt&] 

[0 0 6 5] V 

- pm^y- 

-x- KH’ 

yt, y- h misi^y- 

#m§iy-^ • K^^>®«5r®i5SEfiI)|Ih 

yyp^pk. mm.#m&frbxtt\di-t-z>$&-mmtok 

v'-c. wriaf(-^mSiiW^ h^y'y^ytiSfiiEiaigJSB 
-iIiy-7 • 

• KK^tSr 

jy»-f3LDDfl?it£/£U «nE*lX#«aSH* h ? V 
y^ytsSfrlEigit^x^Siy-y • K^y®** 
SB i:M!Ey+ 

hBtt&B*., stria 
m-m^®r±sfrsa^-^mM«fBi p 5 * y commm 

m-mmmy-y • Kwysiti^irof-fii^ 

s„ 

1^*1 5 4 ] 

j 0066 

[ffijE^rte] BJE 
[ttiEP 1 !®] 

[0 0 6 6] CCO^/iltfiKIrX-S k, LDD TFTt 
t7ty HFT®«,S^LtiSl, -7* FXSSrS 
e>ii— xa^ej-r^^ta*. iD^^i'intx-w* 
iNIW*:»Bas*aSix*. 

[¥i^ltE5 5] 

[iimtl^l BASIS 
[WiE^^a^] 0 0 6 7 
H*E;5fB] ^JE 
[ffiiEl^] 

[0 0 6 7] *3gSA$&2»gS8#J|;i^33§?AfcL y-h 

mgsi-y- 

— BBs^i^&issaic-g-tPiKBBSfs— ^mi!y-^ 

• K 1/^f >®f &«X 5I-iilii h 7 ? 

^wWBtBXBBB^WIbSrBBBl^tfBBBBX# 
m^y-y • KH’^B*S:B7L5Bxaf®liBIRh7 
y-yyyi:, ^m^K^^-LT^rsi-r-s^-m^SBim 

XBBSB^e>fiR*?grfi5tf-f-tSr#-t-Sif£^3Sfi|c»v> 
t, fn\ts. , m-m^mMmm h7>-^y 

{iX6LDDtflit^J5gL, SIJIEBX»S®B«gh7Vi7 
^y«s(riEig®SBx#®§!y-^ • k u--< 
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t tfriE^-r t m 

wie m 

xmmmy-y • b'i^f>mmtm-&(om~mm.m^m 

m £-&tf b «/& $ nx v ' s mz&m t -r s, 

[¥i^WjH5 6 ] 

[ttESt#*#^] BJ«8# 
imx^ms^] 0068 
[MlE^fe] ms 

[HuEF*J^] 

[0 0 6 8] CCO^^tilJ5Klw-f-5 k, LDD TFTt 
4-7-fej/ hTFTOfiJ,^^:S^'U-CiSi, 7t hlSSr$ 

l^MlffilE 5 7 ] 

[WiE^^Bife] 0 0 6 9 

[ME^fe] ms 
miE^m 

[0 0 6 9] gfc. 

yv yy&^.xh^- c, ftfriEig 

1 - 77 ^^ tiiKKia 
SSSBirSS-V'TCMOSHKSr^L, (MIESS-#!®®. 

h7>vl7?®rt©/>/j;< 
h y i/i?y ? Yy> 

v^*£fi?/£U MiaSfi^^limrlEilim^l^V'T 

m M-t Mzmtr z ^xi'zmz&mk-r 

•s„ 

[?ME 5 8 ] 

mmm 

0 0 7 0 

[MiE^ife] ms 
miEftm 

[0 0 7 0] S2#lw#,fc.S^^gSr®iiti-5*-ffi 

t Ltii, tiTtciaif z&mmi$>z>o mzL^ y- y 
mmty- Ymmmk^x^yymwkm^x^-'ymmz 
&mmy-y • Y^'r^mm^^-Lxm.mmm-t^^m 

my-y • Ku-OMHEirSrAlli-.S LDD^Bi 17 

yyyyt, 

xm®gfi t>'b ^ s ^sut ^ &=t-r s ¥ sjffcgigroisit;*? 

jfclcJH'T. '>^c< 

&Mi$i-zm-xmk, i^^^ro-ancigig^icT 
Ky- xnxy-tx?- k^^^o^mx ^xm<&m 
my-y • Ki^i'>gs^ctss®-m®gi5^fie-r5Mx 
xgt« i^mxxS^T^lcy- hm^sit^xmiSgllSr 

[f«M]E5 9 ] 

WMm 

0071 



[«X^&] ^3E 
[ffiEf*!^] 

[ 0071 ] St, y- hmmty- hs&mmk?-?* 

;ymt&km^-r*/ymmzi&mimy-y • kk^si 

• K >-< V ®® k £r 

T»(6li-SSB-®fiiSBi:SBXmffiSI5^e>fi85«S9R^4: 
#y5¥^ft3£g«®ai£:£ffil-i£V'-C, 'Pte< ktm=f 
-r>*/^Wkmmmmy-y • Fi'-o-m^kmm- 
mmwzmi&irz¥&i*wizi&f$,i-z>m-x.mk, m* 

h’-r-xttTt'±y?-ki$, 
z^mvo&i&ALxmmMmy-y • K^^aitiK 
f5-m®gB^^-X-5mxXSi: . ^axxa^T^lw 

£#®£ys,, 

[f«iE6 0] 

[ilEJttfM] B^SH® 

[«X^JSBi&] 0 0 7 2 

[#x^&] ms 

imiEfHm 

[ 0072 ] y— Ymmkv- Y&mmk^x* 

n 'mm km^-x k m&x> z^ttx-y-ty 

hm&kmxy- ty bmm&ift- xxm^x^mm^m 
mmM-tzmmmy-y ■ 

y-ty hmmsM vy's^ytk. wmttm&fr lt*hsi 

'>*< ki>m^x>* 
A^mtmm»&y-y- Y'u^^mmkmm-mmsa 
&mi$i-z>¥mftm&&i£i-zm~xMk' 
<o—mzmmmizx Y'±-xnT?-txy-kj#.5*i® 
ift^iALTKi mmmy-y- Y’u^>m%ckmm—m 
mtw£Mf$i-zmx.j:m.k . singtT®ty- e 
mmkmxmmtt&Mi&i-zmBxMk 
k-rz> „ 

[ffflIE6 1 ] 

0 0 7 3 

[ffix^ife] ms 

miEi*i®] 

[ 0073 ] sfc, y— hm®i:y- 
^mmkm^x^^ymm^b&mmm-mmmy-y ■ k 
n- Lxmmmm.i- 5 y - 

y • KK t Sr^ll-r-5 L D 

y- bw.ffiky- h&mmk^x** 
mmkm^x^^mm^mmmxmmmy-y • ku 
y LT#m«^-r5ii;®ffiMx#mMy-y 

'>t£< it>®LDDSim-^m®»aih 
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• KWVg*t, RLDD3!S&Xi#*SMBIh5>’i? 

mm-mm&zmi$.-t-z>¥m 

fcr U-C®(g®S^-agmMy 

-y • KK 

t* mm-nm^rmizy- hmmbmxmmsa^mm 
■r Z> fzis t *-»tr*6:4<Kft blr* o 
[3M**tiE6 2] 

[MjE*f#i®IS;S ] ?S»3® 

0 0 7 4 

miE^m £S 

[ffljEl*)3£] 

{0 0 7 4] £7fc, y- hltty- Hte&Biliry-x* 
/MS^tK^x^/MiS&Wgi&ggS— Wt-WM'S—* • K 

y • K U'-C yfSgl&i ^J^SX-S L D 

y— p misty- hjagygty-Y^W' 
iw&£®yx*/M®iistx[gas*x#mMy-y • kl- 
4” y®*£ UT 5 ISSirflS y - y. 

• KU4 Vgligci&JMISXS LDDiSrillH P 

^j&tXSH'TA 4>fc< tfeiLDDif-filill h 
^y-y^yoy-rv^y^jgjt a $&— y — y 

(zTm-mmM*M®&mALT®mmmm-&mmy 

b „ ®^-xa^T^iry- 

(¥HtjE6 3] 

[*iiE*HP>®S^ ] BJ«a# 

0 0 7 5 

ms 

[StlEf^] 

[0 0 7 5] ±!EV'-m^^^2lt(r^fo5S}it^j£l- 
iSV'Ttt, SfrlELDD®^-#^®5WSg h7>'^^© 

XttmllS L D D®|gX 

#flili-7yy7^«siiizfi;sy-^ • k 
ly-r vfMi&£jgfifeX5&lcmx^m^iW^£iS;iRffil£ 
•C^^jg«£HIt-#A-r5{£ig®^X^mi!^iW!fe^AX 
Sco— #co(6ffi®XMfe#AXS£-r.xy 
ftv\ 

<o ^Ffcfi^SA $ ti 5 W§fe<oS®a&tf3?SCtt& 

®m-mw,m 7 Fmv!)b®%-mw.m* 
&®)<r>mAm<nmzj:^x mz-tzvz&mt-fz 
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[-SfIEM^>g@£] 0076 

[*xrt^] 

[ 0076 ] *)t, y- h mmby- btmmbtis-?- 
x b ®m-^x*sHMmzmmmm-mmm y 

— y • Kiyxy®as^LTasm^x5®®s^-^ 
Siy-^ • KuXygHiSir^AdX-SLDD^m-^ 
msisisip^y-yyy t, y- p misty- M6»Rt 

«Wfi. 

y-y • KWymitffiircoPfllclg^xy-t'^^Ssi: 
P wi6WgMt5t7t j/ PSttfe£jyiX'5xy 
** hffi»X*«S8JMth5 !/$?**£, 
l t*it6jx s si5 i: mxm®si5i4' <b s!c 5 

X, tSr^X5^^@<o®}lt^j!feir^U'r, '>&< 

^itfife-rs^^frM^^fife-rs^-xsts 
tO-gfilClg^icx^-^mM^^lSr^A Ltisi 
• pi"f^mwb®m-mmM&M 
fi^tSI-Xti, K^XXSIiS-Tmiciy- hmiSirm 
X«®ffl£*jSXaSfSHXS£*^t?*&^£XS. 

[¥M«aE6 5] 

[PiXMtiSS^ ] WSffl® 

IiHM0«] 0 0 7 7 

[ffix^fe] ms 

[i$jEi*im 

[oo7 7] y- pm^ty- Pif&^tfg-y 

x t mm~ x x y 

— y • K LX§t8St 5 

Sgjy-TJ. • K^X>®l!£i£jySX£LDDl!|g-^ 
ms/^pyy-y^y y-niity-hMit 

mx^x^mmbmmmmxmmmy-^ • kwtv 
y-y • Kiy^y®«<ffit<oP^lc;^xyx^7V®ltt 

P)E7FM%S^^WX5Xy-fes/ F®tSrMt5t7 

x y hmmnmmmmm p ? > *j y y t , 
Lxttft-rzm-m.m$!ibm-w.m$it)'<bi$.z>®mm 
b&&-rz*m&'mm.<nm mjrmzm'x, 

b i>®%S— ^x ^MSly — y 

• pi's y-ffimb&m—T-x^jyHiMmbmm— m&sv 

v-mzfitsjgtcxm-mmM^iMM&mA l xmmm 
mm-mmmy-x ■ k h- y®« t mm-mmunxm 
fiKtsixistv g^xxs^xmt zy-hmmtm 
-mffitt&Mj&-r5mE.xmb&-gts-m : £ft&b-rz. 
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[ffijEl^] 
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■v t y 

-x • K W yi«iSr^LT^i«t5iSSgf-i 
• h'KVliitMtSLDDSI-i 

ttg*K t, y*- h misty*- Mfemimt 

• km> 

y-y • 

R£*M#»»**Jf^Srt- 7 -fcy hMl§K£jyg-f 6 ;ty 
t y nf h 7 y :? t , mmftimzfr 
Lxztft-rzm—nMi®tmz.mffim'bi$.z®&m 
. k&&-rz>¥m#mm<ommijt£ ksh'-c, &&< 
t mm~^x t %% 

mmmmxm^mmy-y ■ b'u^^mmkmm-mm^ 



zmi$xz¥m#m&Mj$-t6m-xMk, 
<n-&\zmmmzx%xmwg>Ti&®>&m\ uxmmm 
mmxmmmy-y • F^ymmkmm-mmsu^m 
rit-tsmxxmk. mmxxmmrmzy- hm&km 
xmMU&m&i-z>mxxnk&f;trm&¥fmk-tz 0 
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waa# 

0 0 8 1 

[MlEl^] 

[ 0081 ] mmmi7b^2i-i. *smnm\m\z&z 
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